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Listen to the radio on your PC 

This USB powered device records your favourite radio 
program onto the hard drive of your PC or laptop. Also 
included is an infra red remote control which can be used to 
control various software such as PowerPoint presentations. 





Mini USB light and magnifier stand 
This small unit has a dual feature of a light and magnifier glass. 
Keep it around the workstation to 
inspect objects or read documents 
in detail. 
* Light is powered by your iE. = 
PC or laptop’s USB port — 
* Unit stands or clamps to : 
the side of the laptop monitor or 
desktop keyboard 
* Lens dia. 50mm 
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Keep track of your 
performance in the pool 


Simply touch the large face at the completion of each 

lap. It is a great tool for recreational or professional 

swimmers. 

* Unit can be mounted above or below the water 

* Records 50 lap times, best lap time, compares 
target and actual lap time, and more 

* Includes a calorie calculator based for freestyle, 
breaststroke and butterfly strokes 


Palm size FM scan radio 

Search for your favourite radio station at the touch of a 
button. The radio is lightweight and small so it is ideal to — 
use while walking, jogging or travelling to and from 
work. 

* Weighs only 16 grams 

* Includes a lanyard 

* Frequency range: 88-108 FM MHz 
+ Measures 44(L) x 44(W)mm 
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A game of speed and concentration 


Hold on tight to your joystick! When the button 
changes colour from red to green, act 
swiftly and press the button on your 
joystick. The last person to hit the button 
on the joystick will get mildly shocked. 
If you try and jump the gun, you will 
also receive a mild shock! 
* Up to 4 players. 
+ Measures approximately: 
120(H) x 140(Dia.Jmm 






















_Cat. GH-1095 


See how high in the sky you can get this flying 

saucer to go! Controlled by the pistol grip 

remote control, it soars into the air. 

* Recommended for indoor use only 

* Quick recharge time 

* Launch pad/charger powered by supplied 
mains adaptor or fitted with optional 
‘AA’ batteries 

* Saucer dia.: 230mm 


Cat. GT-3004 
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Disco alarm clock 

Wake up to the funky sounds of disco and 

colourful flashing lights. 

* Seven alarm tunes to choose from 

* Glow in the dark clock hands 

+ Measures 155 X 130 X 125 mm 

* Requires 3 x AA batteries (not included) 
Cat. XC-0160 


Galileo thermometers 
An amazing device invented 
centuries ago that works just as 
well today. The floating spheres 
are liquid filled and rise and fall to 
indicate current room temperature. 


28cm 38cm 53cm 


: Cat. GG-2100 _ Cat. GG-2102 Cat. GG-2104 
ike WORE cee 


Prices valid until 












Products also available at Gadget Central stores PWI_Secset Central 


* Prices in Australian Dollars 
AVAILABLE IN ALL JAYCAR STORES 
1800 022 888 — 


Freecall For Orders 


31st August, 2004 


www.jaycar.com.au 
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PUBLISHER’S LETTER 


Compact fluorescent lights 
are not economic 


While most people don’t worry at all about 
their electrical energy consumption, more and 
more people are becoming efficiency conscious 
and are doing as much as they can to save elec- 
tricity. One recommended way of doing this 
has been to install compact fluorescent lamps 
(CFLs) in place of standard incandescent lamps. 
All the electricity authorities promote the use of 
CFLs and indeed, Sydney’s “Energy Australia” 
is currently giving away CFLs to domestic cus- 
tomers. 


On the face of nominal power consumption ratings, a CFL is a far better 
proposition than an incandescent. For example, a 15W CFL is typically 
quoted as having a light output equivalent to a 75W incandescent lamp. 


That’s a big saving in energy and and easily justifies the much higher price 
of CFLs, in view of their much longer rated life which is typically quoted as 
five to eight times the life of an incandescent lamp. But in our experience 
and the experience of many others, they simply don’t last that long. In fact, 
our experience has been that they often don’t even last as long as a typical 
incandescent lamp. 


Think about it. Given a few hours use a day, an incandescent lamp can 
be expected to last about a thousand hours or about a year. If your mains 
voltage is high, it can be a lot less and if it is low, an incandescent can last 
for years. On that basis, if a CFL is conservatively rated at five times the life 
of an incandescent, ie, 5000 hours, it should last for five years or more. 


Two brands in front of me at the moment (GE and IGA Evanmax) quote 
an expected life of 8000 hours. That’s a very long time. So how many read- 
ers can categorically state that they have had a CFL last for 5000 hours or 
more? Not many, I would bet. 


In my experience, they can fail much sooner than a typical incandescent 
because of outright failure of the ballast electronics or the tube itself fails. 
Not good. In fact, we tried a succession of CFLs here in our office to replace 
incandescents which were on all day, five days a week. We were lucky if the 
CFLs lasted a few weeks. My impression was that the CFLs were possibly 
failing because of spike voltages superimposed on the line. And maybe that’s 
what causes their early failure in domestic use as well. 


When you are paying $10 or more for a CFL you expect them to last a very 
long time, perhaps even longer than a typical 36W fluorescent tube. 36W 
tubes in our office would probably last about three years at best and that 
would be about 7000 hours. But 36W tubes are much cheaper than CFLs. 


CFLs have recently become much cheaper and some of the hardware 
chains have had them down to few dollars. But in my opinion, unless you 
get them as a giveaway from your local electricity distributor, “they’re not 
worth a candle”. Which is a great pity because the concept is good. 

Next time you go out to buy a CFL, take note of any lifetime claims on the 
packaging, keep your receipt and the packaging, and be prepared to ask for 
a refund or replacement if the unit fails prematurely. Otherwise, you could 
be throwing your money away. 


Leo Simpson 
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More great 
bits ‘n pieces | 
from MicroGram 


This USB Net phone 
allows users to make 
free calls with programs 
such as Skype 
(www.skype.com) when 
connected to the 
internet. 

Cat. 10129-7 $89 
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Allows a USB port to be extended 
up to 50 m. The device uses two 
“black boxes" with USB on either 
side and is connected via UTP cable 
(not included). 
\._ Cat 11666-7 $105 


This monitor arm supports 14" 
15" and 17" monitors with 
standard VESA mounts. A 3 in 1 
mounting system allows for 
desktop, wall or clamp 
mounting. 





A PCI PnP card with four 

composite video inputs. motherboard with three ISA 
Comes with software. slots. 

‘._ Cat 3429-7 $899.” NS Cat. 17078-7 $699 
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An Industrial Pentium 4 Replace your remote controls 
with this unit and talk to your 
technology. 

‘Cat. 9180-7 
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Affordable ECR for small retail and 
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rovides two native windows COM ports which 
bay has USB 2.0 ports, Firewire, Power out, are compatible with Windows serial communi- speciality stores. Large highly visible connection to become wireless using 
\ Audio In/Out and a 6 in 1 memory card reader. cation applications. operator display. Blue Tooth. 

“J Cat. 6765-7 $129 NL Cat. 2852-7 $119 Cat. 1008129-7 $289.” ‘s Gat. 11908-7 


Never reach behind your PC again! This 5.25 
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An affordable, vertically 
mounted, small footprint, 
omni-directional laser 
scanner ideally suited 


Store multiple | 


keystrokes or 
complex commands } 
under one key. The clear keycaps are easily } 





Easily web-enable your serial devices. Allows 
RS232/422/485 devices, including modems to 
for POS retail be used over a TCP/IP network. Available in neat and simple labeling solution. 
applications. : 1, 2 or 4 port models. ; Connects to the PC via USB. removed to allow custom legends. 
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Dealer inquiries 
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Ph: (02) 4389 8444 FreeFax: 1800 625 777 p info@mgram.com.au 


Vamtest Pty Ltd trading as MicroGram Computers ABN 60 003 062 100, 1/14 Bon Mace Close, Berkeley Vale NSW 2261 
All prices subject to change without notice. For current pricing visit our website. Pictures are indicative only. 


See all these products & more on our website...www.mgram.com.au 
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MAILBAG 


Saving the 
output transformer 

On reading Rodney Champness’ 
informative Vintage Radio section in 
the June 2004 issue, the text on pages 
87 and 88 refers, amongst other things, 
to the problem of capacitor C11 becom- 
ing shorted. As the circuit of Fig.1 on 
page 85 shows, C11 connects from the 
plate of the output valve to ground. 
This is a quite common circuit design 
strategy to assist with (RF) stability and 
in tailoring the final audio-frequency 
response of the receiver. 

Should C11 become shorted, it im- 
mediately pulls the plate end of the 
output transformer’s primary winding 
to ground. One of the unfortunate side 
effects of this is that the full high-volt- 
age DC supply (HT2) is then connected 
across the low-resistance primary 
winding. Not unexpectedly, this can 
result in a burned out (open-circuited) 
primary due to the excessive current 
flowing through it, after which both 
the transformer and C11 will need to 
be replaced. 

There is a simple expedient which 
will forever prevent this destruction of 
the output transformer in radios of any 
type which share this circuit configu- 
ration. The solution is to connect C11 
directly in parallel with the transform- 
er’s primary winding — an electrically 
equivalent arrangement. This is easily 
done by unsoldering the earthed end 
of C11 and connecting that end to the 
high tension line (HT2). 

Now, not only will a future short in 
C11 not destroy the output transformer 
in the manner described above but 
the possibility of C11 shorting again 
is greatly reduced, due to the much 
lower static (DC) voltage across it. 

Graeme Dennes, MIE Aust, 

Pakenham, Vic. 

Comment: that’s an excellent sug- 
gestion. Wonder why those clever 
designers in the days of yore did not 
think of that! 


Valves have definitely 
had their day 

If Grahame Macpherson (“Valve 
Electronics Never Reached Its Peak”, 
June 2004 Mailbag) dug a bit deeper 
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he would find that in truth, valve 
technology and indeed circuit design 
were both highly developed before 
the silicon age. Valves were imaging, 
photo-multiplying, counting, display- 
ing, microwave amplifying and even 
computing, before the first transistor. 

The only obstacle with using a 
phase-locked loop (aka lock-in ampli- 
fier) was that first you had to design 
and build one using about a dozen 
valves, rather than just grabbing a 
CMOS PLL chip. 

Think of a modern cell-phone with 
its computer, display and microwave 
transceiver, based on thermionic 
emission. The simple power den- 
sity required for thermionic electron 
emission compared to solid state alone 
make it a non-starter. 

Research into thermionic devices 
hasn’t stopped, particularly in the 
area of display pixels. I’m crazy about 
valve guitar amplifiers but that’s where 
it stops. When I’m playing keys, the 
last thing I want is a bunch of jingles 
and hiss from a 12AX7A. Gimme an 
LM833 any time - that’s “blameless” 
enough. 

Roly Roper. 

via email. 


DVD dubbing stymied 
by Macrovision 

It was very interesting reading your 
June 2004 editorial regarding Macrovi- 
sion on DVDs. 

About five months ago, I purchased 
a Digitrex DVD recorder. The reason 
for the purchase was to copy all my 
old home movie camera films and 
later analog video camera recordings 
to DVD disks. The movie camera films 
and analog tapes had previously been 
transferred to VHS tapes (22 VHS tapes 
in total). Those tapes are now showing 
age and the quality of the images is 
bordering on “wishy washy”. It was 
imperative to transfer them to DVD as 
soon as possible. 

The many problems I encountered 
were frustrating to say the least. Some 
of the tapes had developed “sound 
bars” and whenever the DVD recorder 
encountered these, the recorder would 
cease recording and give a message 








stating stopped due to copyright pro- 
tection. 

These tapes are my own and not 
commercial movies or but the recorder 
does not see it that way. Every time I 
resumed recording, the recorder starts 
a new title. One disk ended up being 
26 separate titles, even though the film 
was only 20 minutes in length. 

Another lesser problem occurs 
while editing via the TV. After 10 
minutes of continuous recording, 
the output to TV goes into black and 
white mode. 

I contacted Digitrex in Sydney. The 
service contractors verified the prob- 
lem and stated there was nothing they 
could do, due to Macrovision being 
built into the recorder. I then contacted 
Digitrex’s sales manager and asked if 
there was any way to overcome the 
problem. He said to buy a video en- 
hancer. 

My response was “it is laughable 
that a sales manager would suggest 
that a customer buy another product 
to make his product perform as adver- 
tised. |want my DVD recorder to do the 
job it is supposed to do”. Plus, I was 
not going to spend any more money. 

The topic of Macrovision now 
makes me see “red”. Your Dr Video 
(SILICON CHIP, June 2004) will probably 
solve my problems and | will await 
feedback but why should I have to 
purchase another product? I suggest 
that readers be wary when considering 
purchases of DVD recorders. 

Rex Shepherd, 

via email. 


Expensive DIY loudspeakers 


not so attractive 
The speaker design information 
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from www.linkwitzlab.com looks 
tempting unless you’re an old cynic 
like me. Open baffle speakers as high 
performance items were around 40 
years ago but were never really suc- 
cessful, although they had their strong 
adherents. For really good sound, the 
back wave from the driver must be sup- 
pressed unless it can be put to use as 
in a vented enclosure. At $US3800 a 
pair plus 60 hours labour, the Linkwitz 
design is unlikely to appeal to local 
“do-it-yourselfers”, as you rightly 
replied to Paul Rohde (Mailbag, June 
2004). 

As you are well aware, there are 
many critical factors in quality speaker 
design and not much agreement among 
users. My own speakers are a 4-way ac- 
tive crossover design, mainly because 
separate amplifiers were needed to 
control the resonances which some 
of the drivers exhibited outside their 
specified operating range. 

A friend wanted some really good 
speakers and was unimpressed with 
the commercial units on offer. We even 
listened to a pair of monster speakers 
(about 2.5 metres tall and entirely im- 
practical for that reason alone) which 
retailed for, from memory, in the region 
of $30,000 and with a phenomenal 
power handling capacity. They were 
very disappointing in the mid-range; 
quite unclear and “fuzzy” considering 
the very high cost. I believe this to have 
been because of the use ofa first-order 
filter to the mid-range driver. All the 
other speakers we heard had coloura- 
tion or poor transient response, or any 
number of other problems. 

The drivers are, of course, criti- 
cal and we settled on Morel for the 
mid-range and tweeters. He already 
had a pair of Vifa woofers and while 
I think the Morel range would have 
been slightly better, I used the Vifa 
drivers because they were to be used 
only to 200Hz anyway. I was also 
impressed with the specifications for 
the Dynaudio range of drivers which 
I believe would have also performed 
quite well. 

The cabinet was designed to mini- 
mise diffraction and was consequently 
too complex for home construction. 
The crossovers are 4th-order between 
tweeters and top mid-range, 3rd-order 
at the bottom mid-range and 2nd-order 
to the woofers. The crossover points 
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are 200Hz and 2kHz. All inductors 
are air-cored and were hand wound 
as there were no suitable components 
readily available commercially. 

The woofers and ports face rear- 
wards and the internal design of the 
enclosures is such that sound absorb- 
ent material is not necessary, there 
being a minimum of parallel faces, 
with the use of baffles to minimise 
standing waves. 

A cabinet maker provided very 
handsome enclosures for about $800 
the pair, the drivers cost about $600 
and the crossovers about $400. So, 
with other odds and ends, there was 
not much change out of $2000. My 
friend is very pleased with the result. 
The response is very smooth and the 
transient response and “sound stage” 
are excellent. This is about as inex- 
pensive as really good speakers can 
be made for, in my opinion. 

The cost, however, is unlikely to 
be attractive to many DIYers and the 
difficulty of making the enclosures is 
a big disadvantage. The only criticism 
we have had of the speakers is that they 
have no colouration and are too neu- 
tral. lalways thought that was the very 
thing good speaker design should aim 
for! lam envious that they sound much 
better than my old 4-way speakers! 

I’m sure you are correct in your 
view that most readers’ budgets do 
not stretch to esoteric and expensive 
speaker designs. 

Alan March, 

via email. 


Airway museums 
in Melbourne & Adelaide 

Those whose interests were stimu- 
lated by the article on Instrument 
Landing Systems in your June 2004 
issue may be interested in the Airways 
Museum near Melbourne, which has 
examples of airways equipment as 
described in your article. It also has 
communications equipment, pho- 
tos and archival material concern- 
ing aircraft and airways activities 
spanning many years. Details are at 
www.airwaysmuseum.com 

Information on a similar museum 
near Adelaide can be obtained by 
phoning Eric Kelly on (08) 8443 
7651. 

Ron Rye, 

via email. 





Atmel’s AVR, from 
JED in Australia 


JED has designed a range of 
single board computers and 
modules as a way of using the 
AVR without SMT board design 


The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robotline. Instead you simply layout 
a square for four 0.1” spaced socket strips 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For alittle extra, we load aDS1305 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED’s www site for a datasheet. 


AVR573 Single Board Computer 


This board uses the AVR570 module and 
adds 20 An./Dig. inputs, 12 FET outs, LCD/ 
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 
and softw: 


Also available is a multi-PROM UV eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 
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Instrument landing systems 
have attitude 

Congratulations on an excellent ar- 
ticle on Instrument Landing Systems 
in the June 2004 issue. At Charles Dar- 
win University, we are undertaking a 
research and development project 
using tablet computers for document 
deployment and other flight functions 
in aviation. The graduate research 
students we involve in this project 
have an excellent IT background but 
minimal background in flying, so 
this article will provide some of this 
background. 

Having said that, I would also like 
to offer some small comment on the 
article, in that — probably as expected 
in any description of a highly proce- 
dural operation — there are three small 
errors that I noticed as follows: 

(1) The diagram on page 12, sec- 
tion (4) indicates “continues until 
approaching the centre line, then 
turns to intercept ...”. This is far from 
the whole story. 

Depending on whether the proce- 
dure is a genuine DME arc intercept 
(a specified instrument procedure) or 
simply a manoeuvre chosen by air traf- 
fic control or the pilot to position from 
the inbound track to the final track, 
this is typically flown at just over 10 
nautical miles from the runway. At that 
distance, an aircraft flying at a typical 
150 knots covers just over 250 feet (76 
metres) per second. On the localiser, 
the distance from full-scale deflection 
to centred amounts to only 2.5° offset, 
which at 10 (nautical) miles is about 
2500 feet. 

Thus, there would be only 10 sec- 
onds from seeing the needle move from 
full offset to having the aircraft lined 
up on final (a 90° turn). In instrument 
flying, turns are normally held to so- 
called “rate one” or 180° per minute. 
Following through from this, arate one 
turn through 90° should take about 30 
seconds. Anything faster and the mar- 
tinis in row three get sloshed (rather 
than the passengers). Not good for the 
) first class types! 

What actually happens here is that 
the pilot uses a so-called lead bearing, 
from where he/she turns to intercept 
the final course at an angle of 30° or 
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less, then uses the localiser needles 
to position on to the final approach 
course. 

(2) The same diagram says “... Hav- 
ing followed the ILS as far as the mid- 
dle marker ... the pilot must either...” 
see the runway and land, or get out 
of there (my re-phrasing). This is not 
correct. On a precision approach, the 
pilot follows the ILS to the minimum 
descent altitude, typically 200 feet 
above the runway. 

It is this altitude which defines the 
missed approach point on a precision 
approach and certainly, this is close 
to the middle marker. Pilots receiv- 
ing training to upgrade from visual to 
instrument flight ratings are taught to 
“bounce off” the minimum altitude. If 
they don’t — if they go below this by 
only a few feet — they fail their instru- 
ment flight test. If they go much further 
below it without visual reference, they 
get a more serious reprimand! 

(3) Page 17 calls the top middle 
instrument an “attitude indicator”. It 
is more than this. It also indicates the 
bank of the aircraft and is an “artificial 
horizon” or AH. 

By the way, I suspect that many of 
your readers share with me a love of 
technology. I once read of an Ameri- 
can brain surgeon who said he was a 
simple person: “...never happier than 
guiding his fishing boat back through 
a fog-bound bay by radar”. 

I am the same. I have experienced 
landing an aircraft at Essendon (Mel- 
bourne) where we (myself, wife and 
two kids) broke out of clouds at tree- 
top height to see the runway lights, 
then touched down just before mid- 
night. I get the same thrill when I throw 
a few chips together with a bit of solder 
and the whole lot works. Wow! 

Thanks for a great magazine, 

Professor R.S.V. (Bob) Pascoe, 

Head of School/Associate Professor 

(Computer Science), 

School of Information Technology, 

Charles Darwin University. 
Daniel Field replies: 

(1) The diagram in the article shows 
the intercept from a 20-mile DME arc. 
Professor Pascoe’s argument is based 
on an intercept from 10 miles, where 
the localiser course width is only half 


that at 20 miles. So his argument 
does not really relate to what is in 
the article. 

Second, he argues that a plane 
travelling at 250 feet per second and 
starting 2500 feet from the line being 
intercepted would have to make the 
90° turn in 10 seconds. Basic geometry 
tells us that the plane would actually 
fly along an arc of radius 2500 feet. 
On a 90° turn, that arc would be about 
3900 feet long and so the turn would 
actually take more than 15 seconds 
rather than just 10. 

90° in 15 seconds is a “rate two” 
turn (double the “rate one” 180° per 
minute) which is certainly not unheard 
of and needn’t spill any of the martinis 
(being consumed with seat backs up- 
right and tray tables locked away!). 

In fact, if you double the distance 
out to 20 nautical miles as shown in 
the diagram, then the intercept ma- 
noeuvre would start twice as far from 
the line, giving the pilot a very nice, 
standard, “rate one” turn. 

Having defended the diagram I must 
concede that Professor Pascoe’s point 
about the “lead bearing” is quite right. 
When intercepting the localiser, it is 
more usual to intercept it at a shallow 
angle. A shallow intercept is less prone 
to errors such as overshoot. In drawing 
the diagram, it was a balance between 
simplicity, accuracy, and illustrating 
the point (viz, how VOR, DME and ILS 
can be used). 

Perhaps I should have called. it a 
“Possible ILS Approach” rather than 
a “Typical ILS Approach”. 

(2) I fully accept Bob Pascoe’s point 
here. My background is technical not 
operational, so I can sometimes miss 
the details that are part of operational 
practice. 

(3) Ah yes, the “whatsamacallit”. 
The artificial horizon goes by more 
aliases than a KGB spy. One textbook 
lists the correct names for this instru- 
ment as bank and pitch instrument, 
artificial horizon, gyro horizon, at- 
titude indicator and attitude gyro. It 
gets even more interesting once extra 
functions are added, with names such 
as director horizon, command indica- 
tor, flight director and attitude direc- 
tor indicator, denoting the addition of 
Autopilot functions (to name but one 
example). 

The name “Artificial Horizon” (or 
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simply “AH”) is certainly the most 
common. “Attitude Indicator” usu- 
ally refers to any instrument that 
gives information about the pitch and 
roll attitudes of the aircraft. Professor 
Pascoe has interpreted the word “at- 
titude” in its limited sense of “pitch 
attitude” only (which is certainly the 
most important attitude to a pilot). 
The artificial horizon displays both 
pitch and roll attitude, so it is per- 
fectly reasonable to call it an attitude 
indicator. 

But to be completely truthful, the 
reason I Jeft it as attitude indicator 
(rather than the more widely used “Ar- 
tificial Horizon”) was to accommodate 
your layout artist’s (Ross Tester) little 
joke. Since “Attitude Indicator” is not 
actually incorrect, I thought it would 
be nice to leave it in. 


Silent PCs 
need not have fans 

Tread your article on silencing PCs 
in the July 2004 issue with interest. 
Noisy PCs are nota new phenomenon. 


I recall using one of the early IBM PCs 
and it reminded me a jet aeroplane 
taking off. 

In your articles, you focused exclu- 
sively on how to build a top-of-the- 
line system that did not require you to 
wear earmuffs. There is an alternative 
approach — start with a system that 
doesn’t need forced-air cooling. 

For example, VIA make a range of 
CPUs that don’t need active cooling. 
While they are only the 500-800MHz 
region, this is plenty fast enough for 
normal multi-media or office work. 
The power consumption is low 
enough that the power supply doesn’t 
need a fan either, so the only moving 
part is the disk drive. You can build 
a whole PC that needs less power 
than a top-end CPU. For details see: 
www.mini-itx.com 

You can buy them locally at (eg): 
www.traverse.com.au 

Also, you mention cleaning the 
heatsink compound off when changing 
heatsinks. Some heatsink compounds 
may include beryllium oxide. This is 
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highly carcinogenic and you should be 
careful to avoid contact with it. 
Peter Jeremy, 
via email. 


Cheap humidity sensor 

In your June 2004 issue on page 91, 
M. H. asks about the availability of a 
cheap humidity sensor. 

There may be an answer on page 
403 of the 2004 Jaycar catalog. Cat. 
QM-7204 shows a Thermometer/Hy- 
grometer “gadget” that sells for $27.95. 
This little beauty must have some sort 
of humidity sensor in it. Careful dis- 
mantling and “reverse engineering” 
could yield a useful humidity sensor, 
along with a temperature sensor (un- 
less everything inside is integrated 
onto one big chip). 

Anyway, $28 is a small investment 
and may solve the need for a Picaxe 
datalogger. If not, just put it back 
together and you still have a useful 
gadget. 

Brad Fuller, 

via email. 


Radiometrix modules are suitable for 
Australian markets and are capable of long 
range performance (up to 10 Km) and are a 
cost-effective solution to wireless data 
transmission problems 


A range of frequencies are available including 
151.300 MHz 

433.92 MHz 

918.525MHz 


25 mW 433 MHz Transmitter also available 
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You’ve no doubt noticed that most DVE 

players have an “S-video” output, as we 
as the familiar “composite” video outp 
And many newer models also provide 
outputs for “component” video . So what’s 


the reason for this extra complexity when it 
comes to video signal connections? 


OT SO LONG AGO, video was 
Ni« video — or that’s the way 

it seemed. Video monitors 
and TV sets had single RCA sockets 
for their video inputs, as did VCRs for 
their video inputs and outputs. With 
this format, you simply fed the video 
signal from one unit to another via 
a single RCA-to-RCA coaxial cable, 
with other cables only needed for 
the audio. 

When Laser disc players came along, 
most of them used exactly the same 
arrangement (although they gave much 
clearer pictures than VCRs). However, 
when DVD players arrived, even the 
early models had an extra video out- 
put socket (usually a 4-pin mini DIN 
socket) which was marked “S-video”. 
At the same time, TV sets also started 
to appear with an S-video input 
socket — this in addition to the more 
familiar RCA-type video input, which 
was now being called the “composite 
video” socket. 

So you now had a choice when it 
came to connecting a DVD player to 
the TV — use either a single RCA-RCA 
cable or one of the new 4-pin DIN to 
4-pin DIN “S-video” cables. And the 
word soon spread that using an S-video 
cable gave better picture quality. 

Then things got a little more com- 
plicated again. Some of the higher-end 
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DVD players started to appear with a 
third kind of video output known as 
“component video”. This was usu- 
ally made available via three more 
RCA sockets marked Y, Cb (or Pb or 
B-Y) and Cr (or Pr or R-Y). Naturally, 
component video inputs also began 
appearing on TV sets and video pro- 
jectors at about this time, giving the 
consumer yet another choice when it 
came to connecting video signals. 

As before, word soon spread that us- 
ing component video cables gave the 
best possible picture quality — even 
better than S-video. And it wasn’t too 
long before component video outputs 
appeared on even low-end DVD play- 
ers, 

So what’s it all about? Why have 
video connections become so com- 
plicated and do the fancy, newer 
formats really deliver better picture 
quality than good, old composite 
video? Let’s find out! 


About composite video 

First of all, let’s talk about composite 
video. As the name suggests, this re- 
ally isn’t just one signal but is a “com- 
posite” or a collection of a number of 
signals (or components). 

First, there’s the black-and-white 
or “luminance” (Y) video component, 
which conveys the basic picture detail 










and contrast information. Then there’s 
the “chrominance” (C) video compo- 
nent, which conveys the picture’s 
colour information (the chrominance 
component is itself actually two com- 
ponents, not one, but we'll go further 
into this shortly). 

Finally, there are the synchronis- 
ing pulses and the colour subcarrier 
burst pulses, which collectively form 
a third component in the composite 
video signal. 

Although these components are 
all lumped together and sent along a 
single coaxial cable, they really are dif- 
ferent video signal components with 
distinctly different functions. But 
why were they originally all lumped 
together to produce composite video 
signals in the first place? 

The answer to this is that when TV 
broadcasting began, engineers needed 
to pack all of the video components 
into a single video signal to be modu- 
lated onto the TV station’s radio car- 
rier (along with the sound signals, of 
course). This also meant that when the 
TV signals were demodulated again in 
the TV set, they reappeared initially as 
the same composite video signal. 

In the TV set itself, the composite 
video signal then had to be split up 
into its various components before 
the pictures could be displayed on the 
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screen. First, the luminance informa- 
tion had to be extracted so that it could 
be used to vary the three picture tube 
beam currents together (ie, from the 
three “guns”), to recreate the picture 
contrast and details. 

Second, the chrominance informa- 
tion had to be extracted so that it could 
be used to control the beam currents 
individually, to recreate the picture 
colours. And third, the synchronising 
pulses and colour burst information 
had to be extracted so that it could 
be used to lock the picture scanning 
oscillators and ensure that the colour 
information was decoded correctly. 
Whew! 

When VCRs subsequently came 
along, the easiest way to handle the 
video information that they fed to a 
TV set was to use this same compos- 
ite video format. That’s why domestic 
video connections were originally all 
made using the now-familiar single 
coaxial cables with an RCA plug at 
each end, usually with yellow colour 
coding. 


Compromises, compromises 

Although composite video signals 
can produce quite good picture quality, 
there are a few compromises involved 
in “packing” all of those video com- 
ponents into a single composite signal 
— and then subsequently processing 
them in this form. The big problem is 
that it’s relatively easy for the various 
signals to interact with each other, in 
a way that actually degrades the ulti- 
mate picture quality. 

Probably the most serious type of 
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fsc+fuxm 


interaction that occurs is “cross modu- 
lation” between the luminance (Y) and 
chrominance (C) information. This can 
happen fairly easily with composite 
video, because of the way the chrom- 
inance information is conveyed as 
modulation on a separate colour 
subcarrier, which has a frequency of 
4.433MHz for PAL video or 3.58MHz 
for NTSC. Although the colour sub- 
carrier itself is suppressed in the video 
signal (and recreated in the receiver 
using the burst information), the actual 
colour information “sidebands” share 
some of the same frequency spectrum 
as the luminance information and are 
actually interleaved with it. This is 
shown in a slightly simplified form 
in Fig.1. 

As you can see, the luminance 
and chrominance signals actually 
share the frequencies between about 


fuxin+ 1) 


ENLARGED VIEW SHOWING INTERLEAVED LUMINANCE & CHROMINANCE 
INFORMATION 'CLUMPS' (BOTH SETS SPACED APART BY fu = 15,625Hz) 


Fig.1: as shown here (top), the luminance and chrominance signals share 
the frequency spectrum between 3.2MHz and 5.5MHz. The magnified view 
shows how the two sets of information exist in evenly spaced “clumps”, 
with the colour clumps neatly slotting between the luminance clumps. 
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3.2MHz and 5.5MHz. The magnified 
close-up view shows how the two 
sets of information exist in evenly 
spaced “clumps”, with the colour 
clumps neatly slotting between the 
luminance clumps. This interleaving 
was done deliberately, in an effort to 
minimise the interaction between the 
two components. 

However, it doesn’t entirely prevent 
interaction, which is why you tend to 
see shimmering “cross-colour” bands 
on a picture area where there are finely 
spaced lines, such as a finely checked 
shirt. 

This type of visible Y-C interaction 
was much more pronounced with 
early colour TV receivers, because they 
had to use fairly traditional analog fil- 
ters to separate out the luminance (Y) 
and chrominance (C) information. The 
problem here was that the low-pass 
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Fig.2: this diagram shows the different signal processing paths involved for 
component video, S-video and composite video. Component video has the 
least amount of processing (and the best picture quality), while composite 
video has the most processing (and the worst picture quality). 


filter used to extract the Y informa- 
tion had to have a cutoff frequency no 
higher than about 3.2MHz, in order to 
filter out all the colour information. 

Similarly, even if the high-pass or 
bandpass filter used to extract the C in- 
formation had a lower cutoff frequency 
very close to 3.2MHz, there was still 
be quite a bit of Y information present 
in the chrominance signal. 

By the way, notice that with this 
analog filtering method of Y-C sepa- 
ration, all luminance information 
above about 3.2MHz must be “thrown 
away”, to avoid getting colour infor- 
mation mixed in with the luminance. 
So the picture resolution is degraded 
as well. 

To get around this problem, later 
colour TV receivers (as well as recent 
monitors and video projectors) use a 
more sophisticated technique to sepa- 
rate out the Y and C information. This 
technique is known as “comb filter- 
ing” and it involves the use of digital 
techniques to produce filters which 
have responses shaped like combs 
— with “teeth” that can separate the 
two sets of information clumps. One 
filter extracts all of the Y information 
clumps, while the other extracts all of 
the C information clumps. 

That way, the Y and C video in- 
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formation can be separated properly, 
without sacrificing the bandwidth of 
either. The result is clearer and sharper 
pictures, with a minimum of cross-col- 
our interaction. 


DVD recording format 


Of course, the only way to complete- 
ly ensure that there’s no interaction 
between the luminance and chromin- 
ance is to keep them separate in the 
first place. And that’s why when the 
standards were being developed for 
DVD video discs, it was decided that 
the video would actually be recorded 
in “separate component” format— with 
the Y information kept completely 
separate from the C information. 

What’s more, even the C informa- 
tion would be split into two sepa- 
rate components, to keep the colour 
“cleaner”. 

As you may know, both the video 
and audio are recorded on DVDs in 
digitally compressed form (MPEG-2), 
to allow everything to be squeezed into 
a maximum bit rate of 9.8Mb/s (mega- 
bits per second). But the video is still 
kept as three separated components, 
even when it’s digitally compressed. 
So when a DVD is played back, the 
initial output from the player’s MPEG 
decoder section is in component video 


form: the luminance (Y) signal plus 
two “colour difference” signals (B-Y 
and R-Y). 


DVD player outputs 


When the first DVD players came 
out, most TV sets were only provided 
with a composite video input (that’s 
if they had a video input at all). So, to 
ensure that people would be able to 
watch DVDs on their existing sets, the 
manufacturers fitted their players with 
additional video processing circuitry, 
to combine the decoded component 
video signals into composite video. 

That was fine but it meant that the 
video signals had to be passed through 
extra processing circuitry in the player 
to produce the composite video. It then 
had to go through a full Y/C separation 
and colour separation process in the 
TV set again, to produce the three com- 
ponent video signals needed for the TV 
set or projector to display the pictures. 
These steps are shown in Fig.2. 

As you can see, this way of playing 
DVDs via the composite video path 
involves quite a bit of processing, not 
only in the player but in the TV set 
(or projector) as well. The component 
video signals have to be combined in 
the player and then separated again in 
the TV set or projector — all so we can 
connect the two pieces of equipment 
using a single video cable! 

All of this extra video processing 
inevitably causes signal degradation. 
And because we deliberately force the 
various video components through a 
composite video “tunnel” (ie, the 
cable at the bottom of Fig.2), it also 
tends to introduce some Y-C interac- 
tion. That’s a pity, because the signals 
actually coming off the DVD video disc 
already match the component video 
format that’s ultimately required in- 
side the TV set to display them. 

This is also illustrated in Fig.2, 
which shows that much less process- 
ing is involved for component video 
signals. Obviously, it’s far better not to 
combine the component video signals 
at all but to send them to directly to the 
TV or projector in their “native” form, 
to drive the display circuitry. 


S-video input 

The first big step forward was when 
TV and projector makers started pro- 
viding their sets with S-video inputs, 
which could at least cope with sepa- 
rated luminance (Y) and chrominance 
(C). This had already started by the 
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time the first DVD players appeared, 
because S-VHS camcorder makers 
had got the ball rolling by fitting their 
products with S-video outputs. This 
was done so that consumers could 
take advantage of the improved picture 
quality possible with S-VHS. 

By providing their first-generation 
DVD players with S-video outputs (as 
well as composite outputs), the DVD 
makers made it possible for consumers 
to take advantage of the better picture 
quality offered by DVDs. As you can 
see from Fig.2, an S-video link at least 
bypasses the Y/C combining circuitry 
in the DVD player, as well as the Y/C 
separation circuitry in the TV or 
projector. This removes two signal 
processing steps and also means that 
the Y and C components are never 
combined at all — not even briefly. 

As aresult, Y-C interaction is avoid- 
ed completely. 

Users soon found that S-video was 
well worth the extra hassle of having 
to use a different video cable. How- 
ever, the picture quality would be even 
better again if the pristine component 
video that came direct from the DVD 
player’s MPEG decoder could be piped 
directly to the display circuitry of the 
TV set or projector. 

Of course, this couldn’t be done 
until TV and projector makers started 
providing their sets with component 
video inputs. Once such sets began ap- 
pearing, DVD players with component 
video outputs began appearing as well. 
As a result, consumers could finally 
feed fully separated component video 
signals from DVD players directly into 
their TVs and video projectors. 

Get the idea? Although S-video 
and component video connections 
might seem to be more complicated 
and messier than composite video, 
they’re actually less complicated for 
the video signals. That’s because the 
components are kept separate and go 
through much less processing. And 
that means they’re degraded less and 
so you get clearer pictures. 


What about RGB? 


Some TV sets of European origin are 
provided with inputs for component 
video in yet another format known as 
“RGB”, where the three primary col- 
our signals are already separated. This 
type of component video outputis also 
provided by some pay-TV and digital 
set-top boxes. 

In theory. RGB should offer slightly 
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better picture quality again than Y/B- 
Y/R-Y component video, because 
the display drive circuits in a TV or 
projector do ultimately need the video 
signals in this very form. However, in 
practice, the picture quality is often 
much the same, because even if your 
set has direct RGB inputs, the signals 
still have to be converted into this form 
(from Y/B-Y/R-Y) in the DVD player 
or set-top box. 


The proof is in the picture 

Perhaps you still don’t quite believe 
that S-video and component video 
really deliver better picture quality. 
Well, the best way to be convinced is 
to compare them with your own eyes. 
But since you may not find it easy to 
do this, we’ve taken close-up shots of 
part of a standard test pattern image, 
as reproduced from a PAL DVD test 
disc on a video projector. 

The first picture was obtained using 
a composite video link, the second us- 
ing an S-video link and the third using 
component video links. These pictures 
will give you at least some idea of the 
improvements that can be achieved. 

Notice in the composite video im- 
age that there are bright multi-coloured 
fringes in the circular “Fresnel Zone 
Plate” pattern at centre left. These all 
consist of “fake colour”, caused by 
high-frequency Y information getting 
into the colour information (ie, cross- 
colour interaction). 

There are also weak bands of fake 
colour in the two frequency band 
squares at top centre of this image. 

As you can see, the luminance 
response does extend all the way to 
5.5MHz, as shown by the tapering 
lines on the right of the image. This 
is presumably because the projector 
used to display these images uses 
comb filters to perform the Y/C sepa- 
ration from the composite video, so the 
upper luminance frequencies are not 
being “thrown away”. Still, those fake 
colour artefacts do result in noticeable 
picture degradation. 

If you compare the S-video and 
component video images with this 
first image, you'll see that there is 
much less colour fringing using the 
S-video signals and virtually none at 
all using component video. There’s 
no doubt that the S-video link gives 
significantly clearer pictures than 
composite video, while component 
video gives the cleanest and sharpest 
pictures of all. Sc 


(1). Composite video 


(2). S-video 


(3). Component video 


Fig.3: these three pictures clearly 
illustrate the improved picture quality 
delivered by S-video and component 
video signals. These’s much less colour 
fringing using S-video compared to 
composite video, while component 
video gives the best picture of all. 
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VAF Research released their original DC-X loudspeaker in 1997. It 
offered high sensitivity, smooth frequency and phase responses, and 
exceptional time domain performance. This was all delivered by a 
speaker with a very simple crossover network — just a capacitor to feed 
the tweeters. In this edited article Philip Vafiadis and Simon Wilde 
explain the design philosophy behind the latest version of the much 
improved DC-X Generation IV and present construction details for the 
new speaker kit. For more detail, the full unedited article can be found 


at www.vaf.com.au. 


hen a conventional speaker 
is fed with a signal, its driv- 
ers radiate sound into aroom 


to be heard by a listener. But much 
more is happening in this transac- 
tion. 

Energy is continually being stored 
and released by various resonances 
within the speaker system or between 
its key elements. 

Consider a conventional speaker. 
Sound radiates from the front of the 
driver and is heard by the listener. 
Sound also radiates from the rear of 
the driver into the cabinet. 

This rear energy is reflected off 
the internal surfaces of the cabinet 
back to the driver and some of it will 
be transmitted through the 
driver’s cone to be heard by 
the listener a moment after 
the original sound. Further 
reflections inside the cabinet 
will occur until all the energy 
is dissipated. 

This stored energy is 
released at many different 
moments in time after the 
original (direct) sound has 
projected from the drivers’ 
diaphragms. 

So in reality a conventional speaker 
system’s output is a blend of direct and 
delayed signals. 

A conventional crossover network 
can tailor the system’s output but 
cannot significantly compensate for 
Stored Energy. 

In the original VAF DC-X loud- 
speaker, the rear energy from the 
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ADEs 


drivers was directed into a long 
tapered lossy transmission line to 
dissipate it, eliminating any need for 
compensation. 


Emphasis on accuracy 


VAF believes the purpose of a loud- 
speaker is to reproduce the signal it 
is supplied and not to add its own 
character in the process. This seems 
simple but what does it mean? 

Even frequency response measure- 
ment is fraught with irrelevance or 
error. 

It seems almost self-evident that a 
flat frequency response is ideal but 
again, what does this mean? Many 
speakers are measured only at one 


SPECIFICATIONS 





Nominal impedance: ...... 8Q (4.9Q min; 14.20 max) 
SONSHIVIEV 3c: krste ce ses 95dB/watt (2.83V) 
Power rating: ...........000. 10W to 200W 

Frequency response: ...... 35Hz-18kHz +/-2dB (-3db @ 32Hz) 


Dimensions: 2..:.0.:.008.. 1195h x 250w x 350d (mm) 
WOIGR Leese: cet ee z 32Kg each 


So Peer ne en ee 0.31% 


metre and on the tweeter’s axis, 
whereas most listeners sit at around 
three to four metres from their speak- 
ers and may or may not be aligned to 
their tweeters’ axes. 

Furthermore, most speakers have 
two or more drivers spaced some 
distance apart on the front baffle. As 
a consequence, the response yielded 
at one measurement distance must be 


different to that measured at another 
point. 

The content of all music and movies 
is very dynamic. Even a poor recording 
will have a dynamic range of at least 
50dB. That’s a power ratio of 100,000 
from the quietest to the loudest pas- 
sages. 

The output of all loudspeakers 
will compress to some extent as their 
input power is increased. If the high 
frequencies compress at a different rate 
to the low frequencies then frequency 
responses measured at different input 
powers will also reflect this change. 

Even just considering this on-axis 
frequency response we can see that 
it can be delivered in any number of 
ways to yield any number of 
- outcomes. 

Equally, there are many 
other measurements that 
can be used to characterise 
the performance of a speaker 
and equally these are subject 
to great interpretation. 

The following factors, 
together with the internal 
cabinet reflections described 
above, are the fundamental 
set of issues that contribute to Stored 
Energy in loudspeakers. 

Even speaker types like electrostatic, 
ribbon, piezo electric and wide-range 
horns are all subject to the following 
factors. 

1: Diffraction Sound that radiates 
across the enclosure’s front baffle 
diffracts off the driver edges, cabinet 
edges, nearby furniture etc. Conse- 
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Here’s the full kit as you would receive it from VAF, including enclosure, drivers, crossovers and the all important foam 
pieces. (OK, it’s half the kit — for one enclosure. Sorry!). Each of the items is detailed in the parts list. 


quently, the diffracted sound will 
be delivered to the listener’s ears at 
a succession of latter times than the 
direct sound. 

2: Propagation through a driver’s dia- 
phragm At low frequencies, where 
the loudspeaker’s cone is small with 
respect to the wavelength of sound 
being reproduced, it tends to act as 
a piston and behave as a point sound 
source. 

At higher frequencies where the 
dimensions of the driver’s diaphragm 
is large with respect to the wavelength 
of sound being reproduced, it will not 
act as a piston . While some energy will 
radiate forward into the air, some will 
propagate radially outward through the 
diaphragm to the roll surround which 
should effectively damp the energy. 
3: Driver & Cabinet resonances All 
loudspeakers have resonances and this 
will cause them to deliver sound for 
some time after they are excited. Simi- 
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larly, no speaker cabinet can be made 
infinitely rigid or perfectly damped. 

4: Electrical damping Complex elec- 
trical crossovers can compromise the 
ability of the amplifier to provide 
electrical damping particularly if the 


DISTORTION 

Fundamental THD 

Frequency (%) 
60 0.48 
120 0.34 
240 0.31 
480 0.31 
960 0.25 
1920 0.40 
3840 0.25 
7680 0.19 


These very impressive THD specs 
show the linearity of the drivers 
and the design. Figures of less 
than 1% across the range are very 
unusual in speakers. 





inductors have significant resistance. 
The higher the electrical Q of the filter, 
the worse the problem will be. 

5: Time alignment If the distance 
from a listening position to each of 
the drivers differs, the listener will 
receive the sound from each driver 
at different moments in time. This 
problem is:compounded by the fact 
that most drivers do not radiate from 
just one fixed point at all the frequen- 
cies that they reproduce. 

It is compounded again as some 
frequencies are the combined output 
of two or more drivers. The result of 
poor time alignment is poor overall 
impulse, transient and phase re- 
sponses. 


Solutions 

VAF’s Generation IV DC-X loud- 
speaker addresses these issues with 
the following aims: 
e Flat Frequency Response target 
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1000 .O 
log Frequency - Hz 


Fig 1: unsmoothed Frequency response 30Hz-20KHz. 
Although not shown here it is worthy of note that the 
flatness of this response is maintained over almost all of 
the frequency range at sound pressure levels as high as 


110dB! 


of +2dB over most of the frequency 
range. 

¢ Flat Phase Response of better than 
+50° over most frequencies above 
bass resonance, and almost flat phase 
through the critical mid range (Fig 
3). Speakers with excellent phase 
performance create a more tangible 
three dimensional sonic representa- 
tion, ie, it sounds more real. 

¢ Deep Bass: To avoid the need for a 
subwoofer in Surround Sound Theatre 
systems, low distortion bass down to 
30Hz and audible output to around 
25Hz was the aim. The new DC-X pro- 
duces cleaner and more powerful bass 
than many dedicated subwoofers. 

¢ High efficiency and 110dB dynamic 
range with low compression. Many 
Surround Sound receivers will not 
drive all channels to rated capacity 
simultaneously. So target efficiency 
was 95dB SPL at 1 one meter 

¢ Low Distortion: Less than 1% at most 
frequencies at up to 100dB. As well 
as using low distortion drivers each 


Impedance Magnitude ~ ohms (eq) _ 





100.0 
log Frequency — Hz 


Fig 3: impedance response lower bass driver and tweeters. 
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Fig 2: here is an extreme close up of the unsmoothed 
Frequency response. This type of unsmoothed raw data 
is almost never published. While a remarkable +/-2dB is 
achieved, under the more common 1/3 octave smoothing 


this plot would resemble a straight line! 


woofer is in its own separate enclosure 
which is proportioned differently to 
yield differing impedance responses. 
This reduces cabinet related distortion 
levels significantly. 

¢ Wide Power Response (a measure 
of the total output of a speaker in 
all directions). In the new DC-X two 
tweeters are aimed in slightly differ- 
ent directions to broaden the high 
frequency dispersion. 

Both tweeters are time aligned with 
the woofers so there are minimal off- 
axis response lobes and almost double 
the off-axis energy of the original DC-X 
above 5kHz. 
¢ Minimum stored energy. Charac- 
terised by the cumulative spectral 
decay measurement. The New DC-X 
uses many mechanisms to minimise 
stored energy including the extreme 
efforts made to control diffraction 
around the tweeters. 


Meeting the challenge 


You can see from the accompany- 
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ing Step Function (Fig.7), Impulse 
Response (Fig.8), Phase Response 
(Fig.9), Cumulative Spectral Decay 
(Fig.6) and Distortion Measurements 
that the new DC-X loudspeakers are 
very accurate indeed. The new model 
DC-X is basically a product of the fol- 
lowing building blocks. 

Woofers: Each enclosure uses two 
210mm woofers with Composite 
Black Soft Kevlar cones. They feature 
T-shaped pole pieces and large, high 
temperature voice coils. 

The voice coil and spider are both 
is vented to provide dramatically 
improved voice coil cooling which 
significantly reduces thermally related 
compression. 

This venting facilitates exceptional 
dynamic linearity as does the linear 
excursion of 9.5mm and a total excur- 
sion of over 22mm. The Kevlar cones 
are fitted with a number of proprietary 
pads which provide further damping 
of propagation of sound through the 
cone itself which cone is terminated in 


DPour=sz 
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1000.0 
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10000.0 


Fig 4: impedance response upper bass driver and tweeters. 
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Fig 5: combined impedance of bass drivers and tweeters. 

Note that the impedance peaks around bass resonance are 
now effectively controlled ensuring greater power delivery 
from almost any amplifier that drives them. Also note how 
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Cumulative Spectral Decay 


log Frequency — Hz 


Fig 6. Cumulative Spectral Decay, unsmoothed, unfiltered. 
Note the very rapid early decay being around 15dB down 


the minor variations in the individual woofer responses 


have been damped 


a very compliant high loss soft rubber 
surround. 

Tweeters: The 25mm dome tweeters 
have ferro-fluid damping, rare-earth 
magnets and heatsinks for overall 
cooling. A shallow horn is fitted in 
front of the dome, shaped to provide 
a flat overall response. 
Cabinet: This has numerous 
internal angled surfaces and 
the geometry is such that 
the location of the woofers, 
ports and cabinet bounda- 
ries minimise transmission 
line effects. 

Carefully positioned pieces of VAF 
Hypersoft III foam are used to attenu- 
ate rear radiation from the woofers. 
Each woofer in its separate enclosure 
is electrically connected in parallel. 
The small amount of energy return- 





The VAF W200FR1 composite Kevlar woofer has unique 
venting behind the suspension and venting through the top 
of the voice coil. The two venting techniques provide more 
air flow around the coil, therefore better heat dissipation. 
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in under 0.2mS! 


ing to each woofer from the cabinet is 
damped through the other’s voice coil. 
This more than halves cabinet-related 
distortions and is critical to the DC-X 
system’s operation as an accurate low 
distortion transducer. 

Crossover: The DC-X electronic com- 





ponents consist of high quality 5% 
tolerance metallised polypropylene 
capacitors, close tolerance high power 
non inductive resistors and 1% toler- 
ance resin bound air cored inductors. 
The combined DC resistance of all 
wire and components in series with 


the woofers is negligible, to ensure 
providing maximum ideal electrical 
damping from the amplifier. 


The speaker kits. . . 


DC-X GEN-IV kits are only available 
directly from VAF Research and are 
provided with all parts required 
to complete their construction. 
A three year guarantee is stand- 
ard on all VAF speakers even 
when bought as kits. 

The cabinets supplied are 
finished with a high quality 
two-pack satin lacquer over the tim- 
ber veneer. 

Various options are available from 
a build-it-yourself flatpack, through 
pre-built enclosures and, if you don’t 
have the time nor inclination to do it 
yourself, completely finished enclo- 





The VAF T25DTH1 tweeter utilises a Neodymium magnet 
with a heat sink to make this a very low compression/high 
power handling driver. 
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Time - msec 


Fig 7. The near perfect Step function, again unfiltered. Only 
time aligned, phase coherent speakers are able to produce a 


ig 6. Note the unusual horizontal offset of the tweeters ciop famatirat ke this. 


to increase dispersion and complex acoustic treatment to 
control diffraction. 


sures ready to plug in and enjoy. 

A kit without any enclosures is also available for those 
who wish to build their own from scratch. 

For constructors who intend using the DC-X loudspeak- 
ers in a home theatre system, VAF offers a range of centre 
channel and rear channel speakers with similar features 
to the DC-X. Contact VAF for details. 


Daauura 








Time - msec 


2 fully assembled and pre-finished veneered MDF Fig 8. The Impulse response of the DC-X clearly shows the 
speaker enclosures, (or build your own) absence of ongoing ‘ringing’. 

4 VAF W200FR1 200mm woofers 

4VAF T25DTH1 dome tweeters 

2 bi-wire gold-plated terminal panels with wiring 
looms and circuitry attached 

20 pieces Hypersoft III foam (two parts A,B,E & G 





Transfer Function Phase - deg 





and four parts C, D and F) 
4 male/femal grille clips 





2 pieces 300 x 1200mm grille cloth a 
1 5m length cloth fastening spline -75.0 
10- pieces felt (four each of parts A&B; two part C) -125.0 
1 0.5m length closed-cell foam tape (to airtighten “475.0 | 
tweeters) “225.0 44 
40 pan-head screws (driver mounting) Sites 53 — 
8 countersunk-head screws (terminal mounting) , pa eaatiney = the 


4 20mm pan-head screws (electronics mounting) 
1 tube glue Fig 9. Actual measured phase response in the critical 


2 self-adhesive VAF badges midrange area 500Hz to 7KHz. 





Where from; how much... 

The VAF DC-X Generation IV speakers are only available from VAF Research (see below) Three different options are available: 
(1) No enclosures; speaker drivers and all other components only — $1149 pair 

(2) As described above with pre-built enclosures and all other components — $1999 pair 


(3) Fully built, assembled and tested enclosures, ready to use — $2499 pair 

All prices included GST. Freight on any option is $80 per pair. 

An eight-piece adjustable floor spike set is available for $45.00. 

Contact VAF Research at 52-54 North Terrace, Kent Town, SA 5067. FreeCall 1800 818 882 or fax (08) 8363 9997; 
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Ill foam part Ds through the rear port hole. Carefully 
squeeze the foam pieces through this hole so that they 
will be positioned as in the supplied assembly drawing. 
Position both pieces to the side of the cabinet. Find part 
E, with a sharp knife, cut this piece into two sections one 
330mm long, the other 250mm long. Put these aside, as 
you will need them right after the next step. 


(2) Fit the circuit board and the terminal housing. Place the 


cabinet on its side, with the front facing away from you. 
Place the circuit board through the square cutout in the 
rear of the cabinet. Secure it in place with the supplied 
screws. Feed the cables through the cabinet to the driver 
holes in the front. The cables for the lower bass driver and 
the tweeters will have to be inserted through the holes 
provided through the internal bracing and baffles to reach 
their respective drivers. You will have to tightly wrap the la- 
bels around the cable for the tweeter and lower bass driver 
to fit through the holes in the separating internal baffles. 

Allow around 100mm of wire to protrude through the 
baffle to allow easy soldering to the drivers. The internal 
wire access holes do not need to be sealed and this will 
not affect the performance of the cabinet in any way. 
The wires to the drivers should now be positioned in 
a way that leaves no tangles and with each wire able 
to reach its appropriate driver. (Note: All wire ends are 
labelled, but please take particular care not to mix up 
the wires going to the woofers and tweeter. Now you can 
use those two pieces of part E that were previously cut. 
Place the 250mm piece between the terminal housing 
and the rear port on the rear of the cabinet. Place the 
330mm piece above the port hole leading up to the top 
of the cabinet. 


(3) Place the cabinet face-down. Watch that the wires coming 


out of the front of the cabinet are safely inside so they 
do not damage the front of the cabinet when you roll it 





Terminal housing ready to be screwed into cabinet. 
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VAF DC-X Generation IV Assembly procedure 


(1) With the cabinet lying on its front, fit the two Hypersoft 





Cable access through internal baffles. 


over. Place the terminal housing into the rebated square 
hole and using the holes in the terminal as a guide, 
drill four 1.5mm diameter pilot holes for the mounting 
screws. Use four countersunk screws (supplied in 
sealed bag) to secure the 
terminal housing. Do not 
over-tighten the screws; 
enough pressure to com- 
press the gasket behind 
the housing is sufficient. 
Next, the rear vent can be 
inserted into the cabinet. 
Push it in with the palm of 
your hand to set it flush 
with the cabinet. 

(4) Place the cabinet on 
its back so that the rest 
of the damping can be 
fitted. Follow the DC X 
GEN-IV Foam Placement 
Guide precisely. The 
performance will suffer 
if the internal damping is 
not fitted exactly to plan. 
The foam is very resilient 
and will not be damaged 
through fitting and remov- 
ing it several times to get 
it just right. 

(5) Fit the second vent tube. 

(6) Mount the drivers. The 
bass drivers have a soft 
sealing gasket but the 
tweeters require a sepa- 
rate sealing gasket. Ap- 
ply the foam tape to the 
tweeter cutout holes as 
close to the inside edge 
of the hole as possible. 





Rear port and terminal 
housing in place. 
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Woofer with labelled cable soldered onto terminals ready 


to be fitted into cabinet. 


Wele 


Solder the wires to the bass drivers, making sure that the 
positive wire is connected to the terminal marked with the 
‘+’. Double-check to make sure these wires are connected 
as marked, while no damage will result if the polarity is 


Speake 





mee ts 
r drivers in place (fro 


vent tube not in photo). 
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reversed, the sound of the 
loudspeaker will suffer. Ap- 
ply a small amount of sol- 
der to the driver terminals, 
enough to cover one side 
of the terminal. 

Hold the tinned wire end on 
the terminal and apply heat 
to the wire as it touches 
the terminal. The solder 
on the wire will melt and 
incorporate into the solder 
on the terminal, fusing the 
two together. Do not apply 
excessive heat to the wire 
and terminal. The drivers 
can now be screwed into 
place using Pan-head 
screws. Align the pre-drilled 
holes with the holes in the 
baskets of the drivers. 


(7) The DC-X uses specialised 


felt treatments around the 
tweeter. This is an integral 
part of the design and must 
be placed carefully. Using 
the DCX Felt Placement 
Guide, fit felt kits A, B and 
C. A total of six separate 
pieces are fitted to each 
cabinet. A tube of glue is 
supplied to hold the felt in 
place. Do not glue the felt 
parts C that go over the 
tweeters to the cabinet. 












































Hammer in grille clips using the female clip to protect 
the other clip. 


(8)The grille cloth frame can now be covered and the clips 

inserted. Follow the grille covering section for the best 
way to cover the grilles. After the cloth is attached, the 
male clips can be inserted into the frames. Using the 
female part of the clip as 
a protector, tap the male 
clip into the holes in the 
frame. The flange on the 
clip will finish flush with 
the frame. 
After putting in all eight 
male clips into the grille 
frame you can now insert 
the female clips into the 
cabinet. Insert the clip into 
the hole and then gently 
tap it into the cabinet with 
a hammer. 

(9) Fit the self-adhesive VAF 
badge around the apex 
at the bottom of the grille. 
About 10mm above the 
bottom edge of the grille. 

(10) Repeat all of the above 
for the second speaker. 
Stand them up and con- 
nect to your amplifier. As 
with any new project, we 
recommend that you use 
your speakers for the first 
time at a low volume ini- 
tially to confirm their cor- 
rect operation. 

(11) When you have con- 
firmed that all is well, put 
on your favourite music 
(or movie), turn up the 
volume, sit back and be 


amazed. SC One down, one to go... 
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KAMBROOK 


Handy Lamp 

60W light with two 240V 
electrical mains outlets, 
overload protection, 7m 
extension lead, and a portable 
design. Suitable for the 


workshop or the outdoors. 
M 7350 


287 


We 


2-Pin Male/Female 
DC Auto Lead 
2-Pin Bullet style male/ 
female lead suitable for 
low voltage DC wiring 


70W Universal AC adaptor 
Universal PC power supply. Compact design, 
built-in circuit protection, with a maximum 
current output of 3.7A. M 9698 






W 
a oY da 
oi Nad 


ep 
Auto/Boat SPDT 
| 12V DC 30A Relay 
| Ideal for car/boat horn 
| circuits, alarms, ignition 

cut-outs or any 
i.e. 12V DC 5A. attached, suits (P 8035) | application where high in a pack of 2 pcs - 
P 2513 | relay. P 8036 | currents have to be 1x red and 

| | switched. | 1x black. 








Gold Banana Plugs 
Gold plated metal 

| banana plugs designed 
| for monster type 

| speaker cable. Supplied 


Ultraviolet 

| 5mm LED 

| High brightness LED 
| with 70mcd luminous 
| intensity. Z 3850 


Auto/Boat 

Socket Relay 

Relay Base for 
Auto/Boat relays, plug 
in base with cable 














| $398 a $6°8 


$494 | $494" $998 

























PIC16F628A-I/P 
Microcontroller 
18-pin through hole 
design and features 
Flash program memory, 
RAM data memory, 
EEPROM data memory, 
16 I/O pins. 


29180 $76 















Friedland ‘Friedland | 
Sesame |Lightspot Switch | 500mA 24V 
Bell Switch Black door bell push | AC Adaptor _DSE, 


White door bell push 
button switch, rated 
1-24V 2A, made in jrated 8V 2A, made in 


England. P 7557 jEngland. P 7565 | M9818 


S78 sg 


|button switch with 
jilluminated button, 


| AC power adaptor 
| with fly leads and a 
| voltage of 12 volts AC. 


12V Battery Tester 

Ideal for testing car batteries, onboard 
chargers and alternator/regulator 
output, convenient magnetic strip. 
Light weight and compact. 
Easy-to-read LED indicators. Q 1457 


DI Cl 





VA VAY [<- Meco) aa =| 0] 





$4 4% 


The fun starts here... 











3.6V Cordless Screwdriver 
Cordless rechargeable screwdriver with 
adjustable angle - straight or pistol grip. 
Supplied with chrome vanadium CRV bits, 
includes battery charger. T 4831 


$4 27 


DSE 


Photo Coating 

Spray 400g 

Print and photo protectant 
spray for laser prints, inkjet 
prints, photographs, CD/DVD 
labels, scrapbooking, etc. 
Non-yellowing and acid free. 


-_ $Q98 






NETWORK 
pets CABLE TESTER 


DSE 
NETWORK Cable Tester | 


Identify cable faults such as incorrect connection, 
open, short, crossover and grounding test. 

Suits network UTP, STP, 10BASE-T, Token Ring, 
AT & T258, EIA/TIA568, USOC, 8P8C, 6P6C, 
4P4C, BNC and TNC. Also tests 

a wide variety of standard $6 4°’ 
cables. Q 1523 


| LAN 
Cable Tester 


PRO-IRODA PT-200 Butane Torch 
Waterproof piezo electronic ignition system, 
up to 6O0mins use on each filling. Powerful 
wind-resistant flame, easily refilled with 

any brand of butane gas. T1101 


$4 94 





Lal 
DSE Wee 


389 Piece Terminal Kit 


Includes an 18 compartment plastic box, ring 
terminals, butt splices, male and female tab 


“29” 


connectors, bullet connectors, 
and 7 blue wire tab joiners. 
H 5063 





DSE 


Not for Live Circuits 





Identify cable faults 
such as incorrect connection, open, short, 


crossover and grounding test. Suits network UTP, 


STP, 10BASE-T, Token. Ring, AT & T258, 


EIA/TIA568, USOC, 8P8C, 6P6C, 4P4C, BNC and 


TNC. Can test located and remote cables and 
various types of network 
and needlework connecting 
wires. Q 1503 


$774 


Promotion from 23/7/04 and ends 27/8/04 













PRO-IRODA PRO-70 
70W Cordless Soldering Iron 


Cordless, simple, and safe to operate. Ready 

to use 20 seconds after ignition, tank contains 
fuel for 120mins of operation, comes 

with soldering 

tip and $ 96 
protective cap. 


T1104 
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X-10 Hawkeye Motion Sensor 

Tiny wireless motion sensor that can be 
attached to the wall with screws or self-adhesive 
strips. Activated by lighting sequences when 
detecting movement; a built-in photocell 
ensures that it operates only when it is dark. 
30m range and adjustable 

time delay of 1 to 256mins. one $AUQ 

M 4016 





X-10 Sadi 
Wireless — 
Wall Switch 

Add wall 

switches 

all over your Samana 
home, without the need for extra wiring. 
Requires a 3V lithium battery. Compatible with 
the full range of X-10 home automation 


products. $ 49° 6 


M 4017 











RFID Security Module Kit 

Requires no physical contact and no batteries. 
Based on Radio Frequency Identity technology. 
K 7215 


69" 
Jun ‘04 


We are the 


Fridge Door-Open Alarm Kit 
Operates by detecting when any light enters 
the compartment area. The Alarm will sound 
if the light is 23 for longer than the 

| preset period. 
| K7216 


— 








Energy Meter Kit 

Displays power in Watts, energy usage in 
kWh, measurement period in hours, energy 
cost in dollars and cents. 


K 7217 
Jul ‘04 f 2) 





Scarab Robot Kit 

Educational electronic robot kit that 
makes use of 2 touch sensors to 
detect obstacles. Comes complete 
with 2 sets of differently designed 
legs, providing endless fun. Tools 
required: 4 x AA batteries, soldering 
iron, solder, long nose pliers, 
diagonal cutter, screwdriver 

(not supplied). K 1231 

Due mid $297 
August 2004 





Weather Satellite Receiver Kit 
2 channel VHF FM receiver 
dedicated to picking up weather 
satellite signals in the 137 - 138MHz 
band. Supplied with all specified 
components, PCB, case and panels. 
K 3226 


$8988 


03 








seep 
Ladybug Robot Kit 


This educational electronic robot kit 
moves with its 6 legs and makes use 
of infrared emitting diodes as its 
eyes to avoid obstacles along its 
path. Tools required: 4 x AA 
batteries, soldering iron, solder, 
long nose pliers, diagonal cutter, 
screwdriver (not supplied). 


Escape Robot Kit 

Never fails to find its way out of a 
maze. An in-built microprocessor 
enables it to think on its own, as it 
processes information about its 
environment and manoeuvres itself 
around obstacles. Tools required: 
4 x AA batteries, soldering iron, 
solder, long nose pliers, diagonal 


K 1232 cutter, screwdriver (not supplied). 

K 1233 $ 
Due mid $ ? 292 Due mid 52977 tna 
August 2004 


August 2004 


Shorted 
Turns Test 
Kit 

In-circuit 
testing, ideal 
for TV/monitor 
servicing. 
Complete 

with all parts 
(except 4 x 
AAA batteries). 
K 7205 


LOPT/FBT 
Tester i+) 


Level Meter Kit 
Perfect for precisely adjusting 
speaker levels when setting up a 
home theatre system, with built-in 
microphone and bargraph display. 
Supplied with PCB and all 
necessary on ee 


Kea 87 $ 
BS apr ‘oa *29 CHIP Feb ‘49 
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Micro Battery Protection Kit 
Protect expensive batteries with 
this mini-sized, micro-powered 
electronic cut-out switch. Ultra-low 
power consumption (<20uA), 

10A maximum rating, suitable for 


use with 4.8V — 12.5V batteries. 
K 3132 


iy ESR Meter 

evi Mk 2 Kit 
Easily identify 
defective 
electrolytic 
capacitors. 
Allows in-circuit 
testing, features 
auto-ranging 
covering 
0.01 — 99 ohms, 

non-polarised 
§ test leads, test 
lead resistance 
zeroing. K7214 


$7O%6 
EE por 19 
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LED Torch Kit 


Features high brightness with cool white light, low 
battery drain and a torch bulb that never needs 


replacement. Supplied with all 
components, white LED, 
PCB and mini torch. K 3018 


chip | Dec ‘00 


$974 











Digital Multimeter Kit 

Features a 3.5 digit display. Supplied with all 
components, hardware, PCB, plastic case, 
LCD display, 9 volt battery and test leads. 
Measures voltage AC/DC, DC current to 10A, 


resistance 200k to 2000k. $4 9 87 


K 1044 








Starter Pack 

Includes the Hot Chip 
microcontroller (Atmel RISC chip) with 8MHz 
clock speed, serial cable, parallel cable, extensive 
software (Development System, 
Basic Compiler and Assembler), $5977 
and on-line help. K 1430 





PSU 0-40V 3A Max Kit 

Dual rail benchtop supply. Variable output: OV—40V 
(20V-—0-20V). Output current: up to 3.5A, current 
drops below 3A above 20V. Features both voltage 
and current meters and electrical and thermal 
overload protection. Power source required: 240V 
AC. Supplied with components, hardware, PCB, 


panel meters, case and 
pre-punched, pre-screened 
front panel. K 3206 


Jan '94 


$128 








Solar Generator Kit 
This is a cheap, no fuss way to trickle charge a 
12V lead acid or gell cell battery “$i a solar 


panel. Ideal for any area where $98 5 


mains power is unavailable. K 3129 


ETI Dec ‘87 





Low Battery Cut-Out Kit 
Ideal for car or boat when powering external 
accessories. Disconnects the load from the battery 
once the voltage drops to a pre-determined level. 
Adjustable drop-out voltage: 10.9V—11.9V 
(nominal). Can be set to automatically restore 
power to the load when the battery returns to 
normal condition. Supplied with components, 
hardware, PCB, case and front panel label. 


Power source required: $4 38 


12V DC. K 3124 


Ex) Jan '92 


Line Tracking Mouse Kit 


This intelligent robotic mouse tracks a black line using three photo 
interrupters for its eyes. Includes a programmed IC and is sound 
activated. Power source required : 4 x AA batteries (not included). K 1235 





Battery Charger Regulator Kit 

Turns a ‘bare bones' 12V automotive battery 
charger into a fully regulated charger. Designed 
to adapt an Arlec 4 charger or similar unit. 
Supplied with components, PCB and heatsink 


bracket. Case optional 
$4g°° 


(use charger case). K 3127 


Ex) Jul ‘97 


6 Auxiliary battery manager 


Dick Smith Electronics K-3212 





Battery Controller Kit 

This dual battery manager controls when and 
how the ‘auxiliary’ battery is connected to the 
car's electrical system. The kit is supplied with 
all components, hardware, PCB, diecast box 


and front-panel label. K 3212 $2997 
4Ex) Jan '% 
| 








$4997 
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Breadboard Kit 
This kit is ideal for low 
voltage designs. Faster, 
easier and cleaner than 
working directly onto PCBs. 
It's mounted on a base-plate 
with non slip feet and holes 
for binding posts. Selection 
of jump wires and binding 
posts included. H 4040 


$2987 





LED 10mm 
Round 

Big RED 33mcd 
2.0V typical, 

3.0V max. 


Aa 


20mA. 
Z 4060 


KT 
Missile @ 
Toggle ” ~~ 
Switch SPST ¥ 
On/Off metal 
toggle switch. 
P7691 


$Q%6 
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Dot Matrix Screens 

Module Size: 80(W) x 36(H) x 10(D)mm. 

Effective Display Area: 64.0(W) x 17.2(H)mm. 
Microprocessor compatible 4-bit and 8-bit data bus. 





Dot Matrix 
16 Character 


x 2 Lines Module 
Z 4170 


549% 








Backlit Dot Matrix 
16 Character 


x 2 Lines Module 
Z 4172 


$29” 








57mm Mini Speaker 
Ideal for small radios and 
a wide range of kits. 

Maximum Power: 0.25W 


Impedance: $98 4 


8 Ohms. 


C 2222 


Aluminium Sheet 

Blank aluminium sheet ideal 
for making front panels, 
folding into small boxes. 

18 gauge and measures 300 


x 300mm. $7760 


H 2560 





Plated Assorted Pack 
Includes M3.0 10 x 6, 9, 12, 
25mm bolts, 40 x nuts 

and 40 x flat, shakeproof 
and spring 

washers. $498 
(200 pcs.) 

H 1687 





Digital pH Meter 
Measure water pH in 
swimming pools, spas and 
aquariums. Supplied in a 
carry case with pH7 buffer 


solution. 
Q 1416 


*66 





AMPHENOL CONNECT ORS 












Wire Hookup ‘ 
12 Colour Pack XLR 3 Pole 
Pack of 12 x 2m of different Metal Panel Plug 
coloured strands of light duty Rugged construction, 


wire. W 4010 compatible with all other 


$998 Amphenol (Cannon) 


i $98 
or ' om” < 


P 1622 











XLR 3 Pole XLR 3 Pole XLR 3 Metal 

Plastic Line Metal Line Line Socket 

Socket Plug Can be used 

Audio connector Metal shell in audio/video 

that maintains with plastic and other low 

complete insulation —_ base. P 1623 level circuit 

where RFI shielding applications. P 1609 
is not a prerequisite. P1621 


P1612 


$998 $998 $998 





XLR 3 Pole 
Plastic Line Plug 
Low cost audio 
connector 
manufactured from 
glass filled resin. 


$398 


2 -. 
| wy. It complies 
ith IEC 268-12 
4 and AES 14- 
1922 





XLR 3 Pole 

Plastic Panel Socket 
With a positive latch lock 
system, this is a lower-cost 
alternative to the metal-shell 


series of $998 


panel latches. 


P1611 


of a perfect 


connection. P 1608 


$998 


XLR 3 Pole Metal 
IDC Line Skt 
Provides proven user 
benefits such as 
minimised assembly 
operator training 
times, plus the surety 


e- 
i 
Fi 
sa 
XY 
tA 


XLR 3 Pole 

Metal Panel Socket 
Socket, 3-pin, 

metal with latch. 


ae $98 





XLR 3 Pole 
Metal IDC 
Line Plug 
This audio 
connector is 
the world's first 
solderless 
connector of 
its type. P 1607 


$98 


SMITH The fun starts here... 











Binoculars 
~ with piel Camera 






640 x 480 resolution digital camera. 
£8230 i 


LOW Transformer Prices! 





| 0-24V@3A 
| Dimensions: 76(L) x 41(W) x 64mm(H 
| Terminations: Flying leads. 


7 | 





6.3 - 15V @ 2A 
Dimensions: 60 x 70 x 68mm. 
Terminations: Solder lugs. 


M 2156 7 M 2158 





6.3-15V @ 1A 


Dimensions: 50 x 61 x 53mm. 


Terminations: | Terminations: 
Solder lugs. $98 | Flying leads. $498 
M 2155 ' M 2853 


| 12.6V CT @ 3.6VA 


| Dimensions: 65 x 22.5 x 36mm. 


Available in-store or through our 


Direct Sales Division 


1300 366 644 (Local call charge). 
(02) 9642 9155. 
DICK SMITH ELECTRONICS 
Direct Sales Reply Paid 500, PO Box 500, 
Regents Park DC NSW 2143 (No stamp required) 





The Dick Smith Way 

A conversational narrative of 
anecdotes, tips, practical advice 
and secrets of success learnt from 
over twenty-five years of working 


with Dick Smith. 
$993 


B 6180 





















Window: i 
for seed oo grading & a and Fine 
Discover how to Fixing PCs PCs for 
handle Windows Dummies 
ME basics. Have A step by step 
fun with audio, reference 
video and A Reference guide. B 6657 





Rest of Us! 






images. B 6558 


$993 $4973 





< a 
12 -30V @ 2A 
Dimensions: 66 x 79 x 69mm. 


30V CT/15V CT @ 500mA ‘| Terminations: Solder lugs. 


Dimensions: 50(L) x 61(W) x 45mm(H).| M1991 $4 


Terminations: Solder lugs. 


M 2860 2 ia 
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AVY 
74C€926 j \ 
4 Digit/Driver Counter 
A CMOS Counter consisting of a 
4-decade counter, an internal output 
latch, NPN output sourcing drivers 
for a 7-segment displa $@01 an 







| 18V@6A~ 


Dimensions: 80 x 96 x 74mm. 
* 
$2472 


4 ProMeasure 

> Ultrasonic Tape 
") Measure 
i Uses ultrasonic 
§ technology for quick 
| measurements of 
) distance, area and 


| Terminations: 
| Flying leads. 
| M2000 


internal multiplexing 
circuit with four 
multiplexing 
outputs. Z 5414 


f range from 60cm 
eto 15m. Q 1413 





$ 


Assorted Cable 
Ties 350Pk 





974 











8120D 


















Students, teachers 
and grown up kids 

of all ages have been 
hanging out for a kit 
such as this for years: 
a piece of great design 
and good engineering, 
together with a 

low cost can do the 


unthinkable... 

This month: 1: \ bring F nae 

a kit review by ) ; 
Dave Kennedy 4" a classroom! 


i 4 i “ee 
> 4 H 21-886 LEA b 


R_RX-MOD - 


ROBOT Kit 
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it does exactly that: manoeuvres 
around obstacles, weaves its way 
through mazes and ultimately escapes 
from entrapment. It can also move, in 
a seemingly clever way, around and 
across perimeters, closely exhibiting 
insect intelligence. 
Overall, we were very impressed 
with the package. 


I called an Escape Robot and 


How it works 


The Robot transmits infrared pulses 
from three points in its front field of 
view. Reflected pulses are received 
by a receiver module and the data is 
processed onboard. 

Evasive action is then directed to 
the drive motors with a clever gear- 
box configuration delivering output to 
three axles on either side of the robot. It 
also communicates its intentions with 
audible beeps. 

The robot has interchangeable 
cup wheels or individual leg attach- 
ments, enabling a variety of movement 
styles. The body is encapsulated in a 
clear bubble and the whole package 
looks incredibly realistic, in a robotic 
sense. 

The robot measures a very credible 
(for a robot!) 150 x 150 x 120mm. 

The power supply is 6V via four 
AAA cells (comments later). 


Kit quality 

All of the electronic, mechanical 
and structural part counts were cor- 
rect. The electronic parts are of a 
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good quality and the PC board is ro- 
bust, stencilled and part placements 
are roomy. The tracks were tested to 
370°C without lifting (kids love to 
cook PC boards). The addition of an 
IC socket and LED mounting brackets 
is thoughtful. 

The structural sections are of the 
press-out, pre-moulded type and 
their tolerances in construction are 
excellent. 

The motors, gears and axles mount 
well and include brass bushes. The 
main base plate has small support 
ridges on it, which make it easy to 
orient and stabilise the support pan- 
els, and mounts, while you screw them 
into place. 


robot looks like with 
the “wheels” option. 





The completed robot with his see- 
through dome cover and battery packs 
removed so you can see the “works”. 
We added the extra cell so we could 
use NiCads or NiMH batteries. 





Compared to some of the “educa- 
tional” kits we’ve often been forced to 
use, this really is a quality kit. 

At this stage the spare parts situa- 
tion is unclear but (apart from the PIC) 
you should be able to obtain most of 
the electronic parts from the usual 
sources, including the kit supplier. 


Tools required 


Constructors will need access to 
a fine tipped temperature controlled 
soldering iron set to 320°C (something 
that’s not always readily available in 
schools) and flux core solder under 
1mm. For close-up soldering, safety 
goggles are required. Miniature diago- 
nal nippers and long-nosed pliers are 
also “a must”. A Philips #2 driver is 
needed and it is helpful if it is mag- 
netised. A.multimeter is handy for 
troubleshooting, of course. 


Kit instructions. 


There are two sets of instructions, 
one for the electronics module and one 
for the mechanical construction. Both 
are of the pictorial kind, using very few 
written prompts. This is an increasing 
trend in international kit production 
and emphasises the increased role 
of the decreasingly paid technology 
teachers in our schools. (Stop whing- 
ing Dave, Ed.) 

The pictorials are actually quite 
good, if you look at them closely, and 
teachers constructing the kit will be 
able to make mental notes of the fine 
implied instructions before the kits are 
given to students. 

Some of the mechanical instruc- 
tions need strong scrutiny, especially 
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The completed project, disassembled enough so that you can identify the major 
components/assemblies. Top of the picture is the modified power supply (see 
next page); centre is the gearbox/wheel assembly and at the bottom is the main 
PC board with all the electronics. A clear dome covers the finished robot. 


the motor housing and gear assembly 
tasks. 

The best teaching strategy is to re- 
move the instructions from the kits. 
That’s right, don’t give the instruc- 
tions to the kids! If you do, some of 
the idiots (woops, delightful students) 
willrun blindly ahead and completely 
mess up their kits. 

Instead copy only the part identifi- 
cation pictorials and give them these 
sections. You can then go through the 
parts check list and identification 
skills prior to construction. 

One great aspect of this kit is the 
fact that the electronic part number 
is displayed on the PC board but the 
part value is not. This means that you 
can run the part selection and inser- 
tion process in class, literally part for 
part. 

Here’s a tip (from experience!): 
enlarge the electronic and mechani- 
cal construction instructions onto 
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overhead transparencies or A4 paper 
sheets, using a new overhead or sheet 
for each step. In this way you will keep 
the whole class at the same construc- 
tion sequence and you can control 
each step of the process. 

If you have gifted kids who work 
quicker than the pack, let them act 
your special helpers or “apprentices” 
and get them to help the other kids to 
catch up. 


Leg and wheel configurations 

When you construct the robot, the 
last step is to attach the legs and /or 
wheels. While the legs produce a very 
bug-like movement, fitting them per- 
manently is not a good idea. 

They end up going out of synchro- 
nisation under load and the gearboxes 
may get tooth-stripped. In addition, 
much more current is consumed. 

The cup wheels are the better op- 
tion. The axles are offset at different 


angles to the body of the kit and they 
produce a surprising grip as a result. 
The robot moves in a seemingly sliding 
way on a variety of surfaces. 


Student skills 


This kit is not suitable for novices, 
nor is it a suitable project for under- 
equipped classroom use. 

Students completing this kit must 
be already well trained in fine-detail 
soldering, part identification, con- 
struction skills and basic electronics 
theory. 

As a guide, my students have com- 
pleted a basic electronics course at the 
year eight level for 30 hours. In year 
nine they undergo a further 30 hours of 
mainly practical work, before I’ll give 
them a go at this kit. It also depends 
on your class size and the ability level 
of the kids. 


The bad news 


The bad news is that the robot draws 
300mA at idle conditions and 600mA 
and more under physical load. This 
means that AAA dry cells are almost 
literally eaten by this kit. 

Don’t give up though, there are solu- 
tions to this problem. 


A simple solution 


Get the kids to buy Nicad or even 
800mA NiMH (Nickel-Metal- Hydride) 
AAA batteries. As these rechargeables 
are rated at 1.2V, it is necessary to add 
one more battery to the pack in the 
robot to provide the required 6V. 

A single battery is easily added 
beside the 4-pack within the bubble 
housing. 

The extra battery must be connected 
into the negative side of the wiring be- 
fore it enters the connecting plug on 
the PC board. Simply cut the black 
supply lead and splice in the extra 
battery. (See Fig.1) 


A better solution 

Buy acheap car battery and a cheap 
trickle charger for the classroom/lab. 
(You can use these as a power supply 
for other kits as well.) Also buy a 12v 
to 7.2V fast charger (around $40; eg 
Powertech 12V-7.2V @ 1.5A). Just be 
careful with battery acid — it can be 
pretty nasty stuff. 

A further Nicad is needed in series 
with the charging circuit to bring it up 
to the required 7.2V loading for the 
fast charger. 

This “dummy” battery is connected 
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Compare this photo to the diagram below when modifying the power supply to 
use NiCads or NiMH cells. If you don’t do this, the kids will always be buying 
batteries because the robot really chews through them... 


outside the robot. Charging leads can 
then be taken out of the bubble at the 
rear of the robot and fashioned into 
a “tail.” 

Fig.1 shows the complete wiring 
harness. 


Tech talk 


The power supply is tapped at 4.5v 
for the motors. The logic runs at 3.6v 
via a zener on the 6V rail. This ensures 
that the logic will not fail as the motors 
run the batteries down. The heart of 










12V CAR * 
BATTERY 


Fig.1: here’s how we modified the 
power supply pack to accommodate 
the extra rechargeable cell, making 
the battery pack back up to 6V. 

The “dummy” cell drops the excess 
voltage from the 7.2V quick charger. 
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QUICK 
CHARGER 
(7.2V, 1.5A) 


the circuit is a 78P156ID PIC which is 
crystal clocked at 4MHz. The IR LEDs 
and the buzzer are switched by NPN 
signal transistors that are driven by 
PIC outputs. 

A single IR receiver unit sends data 
pulses directly to the PIC. The motors 
are driven by NPN and PNP signal 
transistors configured in the standard 
H pattern on either polarities of the 
drive motors. They are triggered by PIC 
outputs. There is no listing for the PIC’s 
software, so this can’t readily be used 


Aone AND 
HEATSHRINK 





CHARGING 
CONNECTORS 





“DU 


RECHARGEABLE 


Y” 


EXTRA 
RECHARGEABLE 





80mm 
HEATSHRINK 
“TAIL” 


PC BOARD 
CONNECTOR 


WHERE FROM, 
HOW MUCH? 


The Escape Robot kit is 
available from Altronics 
stores (Perth, Sydney and 
Mail Order) for $39.95 rrp 
(Cat K1103) 

They also have AAA 
NiMh cells for $9.95 pk 2, 
(Cat S4742B); single AAA 
cell holders for 55c each 
(Cat $5051). 















The Powertech 7.2V/1.5A 
Quick Charger is from 

Jaycar; selling for $39.95 
(Cat MB-3515). 






for any programming teaching. 


Costings 

If you haven’t done so already, 
register your school as a wholesale 
customer at all of the major suppliers 
that you deal with. Your costs will be 
cut by up to 30%! 

Good luck in construction and have 
heaps of fun with maze competitions 
and drag races! 

Oh, sorry, I meant help the students 
have heaps of fun... 





4-PACK AAA 
RECHARGEABLES 





















* Dave Kennedy teaches 
electronics (among other 


things!) at Mater Maria 
Catholic College, Sydney. 
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Video Eni 


O eld git 
comnitenng 


S Edgelentancemen 


Are you planning to transfer some of your VHS 
videotapes over to DVD, via your computer? If 
so, you need this project. It’s not only an edge 
enhancer to sharpen up the picture but also a 
Y/C separator, which converts the composite 
video from your VCR into S-video so you get a 


higher quality transfer. 


HE VIDEO SIGNALS from an 

i analog VCR are not only in 

composite video form but are 
also fairly limited in luminance (Y) 
bandwidth, due to the limitations of 
VHS recording. In fact, the luminance 
bandwidth is typically no more than 
about 3MHz, which corresponds to 
a horizontal resolution of about 240 
lines. 

This is only about half the lumi- 
nance bandwidth and resolution 
capability of DVD video discs. These 
can usually provide a luminance band- 
width of about 6.4MHz, or just on 500 
lines of resolution. 

As aresult, when you're transferring 
video from a VCR onto DVD via your 
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PC, you may get better results by ap- 
plying some judicious video enhance- 
ment or “sharpening”. It’s true that 
this also tends to degrade the video 
signal-to-noise ratio but most people 
feel that the overall picture quality is 
improved — provided that the sharpen- 
ing isn’t overdone. 

In practice, your eyes can best judge 
how much enhancementis worthwhile 
and how much is “too much”. 


Sharpening techniques 

There are two broad ways of provid- 
ing this type of video enhancement. 
The most commonly used method is 
to apply “high peaking” to the video, 
so that the higher video frequen- 


ENHANCE LEVE* 





cies are boosted and the effective 
horizontal resolution improved. This 
method certainly works but it also 
tends to produce visible “ringing”, or 
multiple trailing edges after vertical 
transitions. 

The other way of providing en- 
hancement is to detect the vertical 
transitions in the video signal, then 
differentiate and amplify just these 
transitions to provide what is effec- 
tively an edge enhancement or “sharp- 
ening” signal. A selected amount of 
this sharpening signal is then added 
back into the video signal, to “steepen” 
the original transitions (ie, decrease 
the risetimes). 

This method is a little harder to do 
but it does give better results. That’s 
why we’re using it in this new Video 
Enhancer project. 

Note that regardless of which 
technique is used, the enhancement 
processing should only be done on 
the luminance (Y) component of the 
video signal. That’s because this is 
the video component that conveys 
the picture contrast and detail in- 
formation. There isn’t much point in 
trying to sharpen the chrominance (C) 


siliconchip.com.au 


Fig.1: block diagram of the Philips TDA9181 ~ Wr 
Integrated Multi-standard Comb Filter. It 

contains all the circuitry necessary for Y/C 
separation. 





components and in any case, this tends 
to produce various kinds of annoying 
colour distortion. 

In short, the chrominance compo- 
nents are best left alone. 


Y/C separation 


Most traditional video enhancers 
use fairly simple analog filtering to 
separate the Y and C components 
before they enhance the luminance. 
However, this type of filtering is very 
much a compromise, as it results in 
some distortion of the chrominance. 
It also actually reduces the effective 
luminance bandwidth, which cancels 
out much of the potential benefit of 
any enhancement. 

Because of this problem, we decided 
to use a better method of Y/C separa- 
tion in this design: adaptive digital 
comb filtering. This provides greatly 
improved separation of the luminance 
and chrominance information, with- 
out distorting the chrominance or 
artificially reducing the luminance 
bandwidth. In short, it provides bet- 
ter results all round! 

But that’s not all. Comb filter Y/C 
separation has another important ben- 
efit: it allows the Enhancer to act as a 
composite video to S-video converter. 
By feeding the Enhancer’s output sig- 
nals to your PC’s MPEG encoder in 
S-video form, you get a better quality 
signal transfer than takes place with 
composite video. 

So that’s the rationale behind our 
new Video Enhancer & Y/C Separa- 
tor. It uses edge enhancement rather 
than simple high peaking, it has im- 
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COMP 12 
VIDEO 
IN1 


COMP 
VIDEO 


Fsc 
IN 


proved Y/C separation using digital 
comb filtering, and it also functions 
as a composite video to S-video con- 
verter for better transfer quality into 
an MPEG encoder. It also features a 
composite video output, for use with 
an encoder which doesn’t have an S- 
video input. 


The comb filter IC 


Perhaps the most interesting part 
of our new Video Enhancer is the 
adaptive digital comb filtering, used 
to separate the Y and C components of 
the incoming video. This processing is 
all performed inside a single high-per- 
formance IC — the Philips TDA9181. 
This device is described by Philips as 
an “Integrated Multi-standard Comb 
Filter”. As well as operating on PAL 
signals, it can alternatively be config- 
ured to separate NTSC signals. 

Fig.1 shows what’s inside this rather 
impressive IC. At first glance, it looks a 
bit complicated because, as well as the 
comb filtering circuitry, the TDA9181 
also contains input and output signal 
selection switching. It’s shown here 
with the internal switches in their cor- 
rect positions for Y/C separation. 

The incoming composite video 
enters the TDA9181 at pin 12 via a 
capacitor. It’s then passed through a 
clamp circuit, to set the DC level of 
its sync pulse tips, and then fed to a 
low-pass filter. This filter removes any 
frequencies which are high enough to 
cause aliasing when the video is sam- 
pled for the comb filtering. 

This sampling is performed at four 
times the colour subcarrier frequency 







Fsc 
SEL 








AN DIG 
GND GND 


SYS SYS 
1 2 





(Fsc) —ie, 4x 4.433MHz or 17.732MHz. 
As a result, the low-pass filter’s cutoff 
frequency is still quite high at about 
7MHz, which is well above any likely 
luminance components (especially in 
VCR video signals). 

After low-pass filtering and 4Fsc 
sampling, the video signals pass 
through two delay lines connected in 
series. These each provide a time delay 
of two line periods (2H or 128,s), so 
there are three video output streams 
from the delay line section: (1) the 
original undelayed video signal; (2) 
a 128us (2H) delayed version; and 
(3) a 256us (4H) delayed version. 
All three video streams are then fed 
into the adaptive comb filter, which 
analyses them and adds/subtracts 
them in a dynamic “adaptive” way to 
“comb apart” (or separate) the Y and 
C information. 

The fine details of comb filtering are 
a bit too complex to explain here but 
you'll find more information in the 
TDA9181 data sheet (just Google in 
your browser) if you want it. 

After separation, the Y and C sig- 
nals are each passed through low-pass 
“reconstruction” filters, to remove any 
sampling artefacts. They then emerge 
from pins 14 and 16 respectively, 
when the internal switching is set as 
shown. 

In order to perform this impressive 
job of Y/C separation, the TDA9181 
needs to be fed with two reference sig- 
nals. The first is a “sandcastle” (SC) 
pulse signal, which is fed in via pin 
7 and used mainly to gate the video 
input clamp circuits. If fully stepped 
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ICéa/b/¢/d D2-D4 


VIDEO ENHANCER & Y/C SEPARATOR 
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D1: 1N5711 
D2-Dé: 1N4148 
D7: BAW62 





D8, D9: 1N4004 


op kK 
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IC1, IC7-9: MAX4451ESA 





CHROMINANCE 1002 s5TNI8 
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Fig.2: this diagram shows the full circuit details for the Video Enhancer. IC2 functions 
as the Y/C separator. 
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Comp Video Input 
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sandcastle pulses are not available, 
colour burst gating pulses can be 
used instead (and that’s what we do 
in this design). 

The second reference needed is 
a colour subcarrier signal, which is 
used to lock the TDA9181’s internal 
sampling clock to four times the col- 
our subcarrier frequency (ie, 4Fsc or 
17.73MHz). This reference signal is fed 
in via pin 9 and can have a frequency 
of either F'sc or 2F sc, provided the chip 
is informed which is being used by 
taking control pin 8 either low or high. 
In this design, we feed in a reference 
signal at Fsc and tie pin 8 low. 


Circuit details 


Fig.2 shows the full circuit of the 
Video Enhancer. As shown, the incom- 
ing composite video from the VCR or 
some other source is fed in at CON1. 
It is then fed to IC1a which is half of 
a MAX4451 dual op amp, used here 
as a video input buffer. The output 
of this buffer stage is then fed to the 
input of IC2 (TDA9181) via a 100nF 
coupling capacitor. It is also fed to one 
side of analog switch IC10c and to the 
input (pin 2) of IC3, an LM1881 sync 
separator chip. 

IC3 is used to derive the various sync 
and timing signals from the video: ie, 
composite sync (CS-bar), vertical sync 
(VS-bar) and a basic colour burst gating 
signal (BG-bar). These signals are then 
passed through Schmitt inverters IC6a- 
IC6d, to both invert them logically and 
“sharpen” them up. 

We’ll look more at the outputs of 
IC6a-IC6c later but for the present, 
note that the BG pulses from IC6d are 
“trimmed” in length to correspond 
more closely to the actual PAL colour 
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burst length of 2.5us. This trimming is 
done using a pair of RC differentiator 
circuits (390pF & 12kQ and 47pF and 
10kQ), each feeding one input of XOR 
gate [C4c. 

The trimmed BG pulses are then fed 
to pin 7 of IC2, to provide the “sandcas- 
tle” reference signal. They’re also used 
to gate analog switch IC10c, which al- 
lows the buffered video input signal 
from IC1a to pass through to transistor 
Q1 only during the colour bursts. 

Q1 is used to amplify the gated 
colour bursts, which appear across its 
load circuit, as formed by L1 and the 
parallel 330pF capacitor. These am- 
plified bursts are then fed via a 10nF 
capacitor to diode D1 and a 100kQ re- 
sistor, which clamp the negative burst 
tips to ground potential. They then go 
to pin 12 of XOR gate IC4d, which is 
used here as an inverter. 

1C4a, IC4b, IC5b and transistors Q2 & 
Q3 are used to generate a 4.433619MHz 
clock signal for IC2, locked to the col- 
our subcarrier bursts of the incoming 
video. IC4a is the oscillator and uses 
crystal X1 as its main frequency ref- 
erence. Its output is then buffered by 
IC4b and fed to the D (data) input (pin 
12) of flipflop IC5b. 

As shown, the amplified and 
squared-up colour bursts are fed to 
IC5b’s clock (CLK) input and this 
allows IC5b and transistors Q2 & Q3 
to act as a gated phase detector. It 
compares the phase of IC4b’s output 
with that of the gated colour bursts. 
The resulting DC error signal from Q2 
& Q3 is then fed through a loop filter 
and a 100kQ decoupling resistor to 
ZD1, a 12V zener diode used here as 
a varicap. 

As aresult, ZD1’s capacitance is au- 





tomatically varied to keep IC4b’s out- 
put in lock with the colour bursts. 

As wellas gating IC10c, the trimmed 
BG pulses from IC4c are also used to 
gate analog switch IC10d. This switch 
is used as a DC level clamp on the sepa- 
rated Y signals which emerge from pin 
14 of IC2, via a 1nF coupling capaci- 
tor. As a result, the separated Y signal 
fed to buffer stage IC1b has its sync 
tip level clamped firmly to ground 
potential. 


Video enhancement 


All of the circuitry we’ve looked 
at so far has essentially been used to 
convert the incoming composite video 
signals into S-video —ie, into separated 
Y and C (luminance and chrominance) 
signals. And that’s about it as far as 
the C signals on pin 16 of IC2 are 
concerned. 

As shown, they are now simply 
passed through a low-pass RC filter 
and then fed through wideband out- 
put buffer and cable driver stage IC9b. 
This stage operates with a gain of two, 
to compensate for losses in the 75Q 
output terminating resistor. 

The Y (luminance) signals don’t 
have it quite so easy, because it’s these 
that we operate on for video enhance- 
ment. In this case, the Y signals appear 
on pin 7 of IC1ib and are then fed in 
three different directions: to analog 
switch IC10b; to pin 5 of IC7b (via a 
51Q resistor); and to pin 2 of IC7a via 
a 510Q resistor. 


Delay lines 

Pin 5 of IC7b is also connected to 
earth via one of two delay lines, as 
selected by switch S1. Both delay lines 
are made from 502 RG58/C/U coaxial 
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cable, with their “far” ends shorted so 
that any signals which propagate along 
them are reflected straight back again. 
The cable lengths are carefully chosen 
to give a down-and-back “round trip” 
delay time of 27ns when the 2.67m 
length is selected or 35ns when the 
3.47m length is selected. 

What’s the idea of this? Well, the 
action of the delay line is to generate 
an opposite polarity version of the Y 
signal from IC1b but delayed by the 
selected short period of time (ie, 27ns 
or 35ns). This delayed opposite-polar- 
ity version is added to the original Y 
signal at pin 5 of IC7b, so all signal 
changes which last longer than the 
selected delay time will be cancelled 
out. 

As a result, only relatively rapid 
transitions will escape this cancella- 
tion and so IC7b’s output consists of a 
series of short positive and negative- 
going spikes, representing only these 
faster transitions. These spikes can 
be considered as a kind of “differen- 
tiated” version of the Y signal and they 
become our enhancement signal. 

Following IC7b, the enhancement 
signal is fed to IC7a where it is mixed 
with the original Y signal from IC1b. 
Potentiometer VR1 acts as the en- 
hancement level control. 

The enhanced Y signals from the 
mixer (IC7a) are then fed to IC8b, 
which re-inverts them to compensate 
for the inversion in IC7a. At the same 
time, diode D7 clips any negative- 
going enhancement spikes, to make 
sure they don’t act as fake extra sync 
pulses. 


Fast electronic switching 


Now we come to analog switches 
IC10b and IC10a, which are used to 
select either the original Y signal 
direct from IC1b or the enhanced 
signal from IC8b. These switches are 
controlled in complementary fashion, 
because inverter IC6e feeds the gate of 
1C10a with an inverted version of the 
control signal fed to the gate of IC10b. 
So 1C10a is “off” when IC10b is “on” 
and vice-versa. 

Basically, IC10a and IC10b form an 
electronic SPDT switch, which allows 
us to select either the original Y signal 
or the enhanced version. The selected 
signal is then fed to the Y signal output 
buffer (IC9a). 

The reason for this switching is that 
we don’t want to disturb the critical 
sync pulses or colour bursts on the Y 
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1 PC board, code 02108041, 
198 x 157mm (double sided 
— see text) 

1 ABS plastic instrument box, 
225 x 165 x 40mm 

1 47H RF choke (RFC1) 

2 220u1H RF chokes (RFC2,RFC3) 

1 miniature 4.8mm coil former, 
base & shield can 

1 F16 ferrite slug to suit coil 
former above 

1 short length of 0.25mm enam- 
elled copper wire 

2 SPDT miniature toggle switch- 
es (S1,S2) 

1 4.433MHz crystal, HC/49U or 
HC/49US (X1) 

1 U-shaped TO-220 heatsink, 
19mm x 19mm x 9.5mm 

2 PC-mount RCA sockets, yellow 
(CON1,CON3) 

1 4-pin mini DIN socket, PC- 
mount (CON2) 

1 2.5mm concentric power 
socket, PC-mount (CON4) 

1 6.2m length of RG58/C/U 50Q 
coaxial cable 

6 100mm-long nylon cable ties 

1 1kQ 16mm-diameter linear pot 
(VR1) 

1 small skirted instrument knob 
to suit VR1 

4 PC terminal pins, 1mm diameter 

6 6mm-long self-tapping screws 
(for board mounting) 


Semiconductors 

4 MAX4451ESA dual wideband 
op amps (IC1,IC7,IC8,IC9) 

1 TDA9181 multi-standard Y/C 
comb filter (IC2) 

1 LM1881 sync separator (IC3) 

1 74HC86 quad XOR gate (IC4) 

1 74HC74 dual flipflop (IC5) 

1 74HC14 hex Schmitt trigger 
(IC6) 

1 74HC4066 quad analog switch 
(IC10) 


signals as part of the enhancement 
processing. As a result, we use fast 
electronic switching to feed “un- 
doctored” Y information through to 
the output when any of this critical 
information is present and only make 
the enhanced Y information available 
during the active parts of the video 
lines. 


1 LM7805 +5V regulator 
(REG1) 

1 LM7905 -5V regulator (REG2) 

1 BC548 NPN transistor (Q1) 

1 PN200 PNP transistor (Q2) 

2 PN100 NPN transistors 
(Q3,Q4) 

1 12V zener diode (ZD1) 

1 3mm green LED (LED1) 

1 3mm red LED (LED2) 

1 1N5711 Schottky diode (D1) 

5 1N4148 or 1N914 diodes (D2- 
D6) 

1 BAW62 high speed diode (D7) 

2 1N4004 1A diodes (D8,D9) 


Capacitors 

2 2200uF 16V RB electrolytic 
2 100uUF 16V RB electrolytic 
2 10uF 16V tantalum 

1 4.7uF 16V tantalum 

1 2.2uF 16V tantalum 

1 1uF 16V tantalum 

1 220nF MKT polyester 

4 100nF MKT polyester 

15 100nF monolithic ceramic 
1 10nF MKT polyester 

4 10nF monolithic ceramic 

1 1nF disc ceramic 

1 470pF disc ceramic 

1 390pF disc ceramic 

1 330pF disc ceramic 

3 47pF NPO disc ceramic 

1 39pF NPO disc ceramic 

1 33pF NPO disc ceramic 

1 3-30pF trimmer (VC1) 


Resistors (0.25W, 1%) 


1 1MQ 
1 680kQ 
2 100kQ 
1 39kQ 
2 27kKQ 
2 22kQ 
1 15kQ 
1 12kQ 
5 10kQ 
1 2.2kQ 


4 1kQ 

1 680Q 
1 6202 
11 5100 
1 470Q 
1 220Q 
2 1002 
4 75Q 
1510 

4 24Q 





The signal that’s used to perform 
this switching is generated from 
those sync and burst gating outputs 
from IC6a-IC6c which we looked at 
earlier. As shown, these outputs are 
combined in a simple 3-input OR gate 
using diodes D2-D4 and a 22kQ resis- 
tor to ground. This produces a switch- 
ing signal which is high during any 
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Fig.3: install the parts on the PC board as shown here (top copper shown). 
The red dots indicate where component leads and “feed-throughs” have to be 
soldered on both sides, if you don’t have a board with plated-through holes. 


of the critical sync and burst gating 
periods and low at all other times. 

As a result, IC10b is turned on dur- 
ing the critical periods, while IC10a is 
on at all other times. 

At least that’s what happens when 
switch S2 is in the “On” position. 
However, if S2 is set to “Off” instead, 
the Y switching signal line is pulled 
to +5V (via a 1kQ resistor), prevent- 
ing it from going low during the ac- 


36 SILICON CHIP 


tive video line periods. In this case, 
IC10b remains on continuously, while 
1C10a remains off and so only “undoc- 
tored” Y information is fed to output 
buffer IC9a — ie, the enhancement is 
disabled. 

Inverter IC6f and transistor Q4 are 
used to drive LED2 from the Y switch- 
ing signal line. This means that LED2 
is only turned on when the switching 
line is at low logic level, corresponding 


COMPOSITE VIDEO IN 





RISE TIME 


to those times when IC10a is turned 
on to pass the enhanced Y signal. Asa 
result, LED2 functions as an “Enhance- 
ment Enabled” indicator. 


Output buffer stages 


The Y and C signal output buffer 
stages based on IC9a and ICQ9b are 
virtually identical. Both stages have a 
simple RC low-pass input filter. IC9a’s 
filter is there to remove switching tran- 
sients, while IC9b’s filter is included 
simply to match the delay and phase 
shifts in IC9a’s filter. The outputs of 
both stages are fed to the S-video 
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All the parts except for the two front-panel switches mount 
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directly on the PC board. Be sure to coil the delay lines up 
neatly, so that the lid will later fit on the case. 


output socket (CON2) via 75Q back 
terminating resistors. 

The alternative recomposited video 
output signal for CON3 is generated by 
feeding the separated Y and C output 
signals to the non-inverting input of 
buffer stage IC8a via 1kQ mixing re- 
sistors. As with the other two output 
buffers, IC8a operates with a gain of 
two, to compensate for the loss in its 
75Q back terminating resistor. 


Power supply 

All of the circuitry in the Video 
Enhancer operates from either +5V 
or +5V rails. 

The power supply is really quite 
simple. As shown, power is derived 
from a 9V AC plugpack supply and 
this feeds half-wave rectifier diodes 
D8 & D9. The resulting DC rails are 
then fed to 3-terminal regulators REG1 
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& REG2, which produce the regulated 
+5V and -5V rails. 

The 2200uF and 100uF capacitors 
provide supply line filtering and de- 
coupling, while LED2 provides power 
indication. 


Construction 

Despite the circuit complexity, the 
construction is straightforward, with 
all parts mounted ona single PC board. 
This board is coded 02108041, meas- 
ures 198 x 157mm and fits snugly ina 
standard low profile ABS instrument 
box measuring 225 x 165 x 40mm. 

Note that the board is double-sided, 
with the top copper used partly as a 
groundplane. However, unless this 
board is supplied with plated-through 
holes, you will have to fit short wire 
“feed-throughs” (or links) at various 
locations on the board, to connect the 





copper pads on each side. You'll also 
have to solder some of the component 
and IC leads to both sides of the PC 
board or in some cases, to the top 
copper only. 

That’s not as daunting as it sounds. 
To make it easy, all the wire feed- 
throughs and “top solder” points are 
marked with a red dot on the parts 
layout diagrams — see Figs.3 & 4. 

As shown in the photo, the two 
lengths of RG58/C/U coaxial cable 
used for the enhancement delay lines 
are coiled up together and secured to 
the top of the PC board using nylon 
cable ties. It’s a bit of a squeeze but 
they do fit in. 

Before fitting any parts to the board, 
inspect it carefully with a magnifying 
glass to make sure there are no etching 
defects or solder plating problems. It’s 
much easier to find and remedy these 
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at this stage than later on. 

Begin the assembly by fitting the 
four input and output connectors 
along the rear edge of the board. That 
done, if your board doesn’t have plat- 
ed-through holes, fit the small number 
of short wire “feed-throughs” at the 
positions indicated. There aren’t many 
of these but they are best done now to 
make sure you don’t forget them. 

Next, fit the four PC board termi- 
nal pins that are used to terminate 
the connections to the coaxial delay 
lines. These fit in the front right of 
the board. 

The resistors, diodes and capacitors 
can all now be installed. Table 1 shows 
the resistor colour codes but it’s also 
a good idea to check each value using 
a digital multimeter before installing 
it on the PC board. 

Take care to ensure that the diodes 
and electrolytics go in with the correct 
polarity. Take care also to ensure that 
the correct diode is installed at each 
location. In particular, note that D1 is 
a 1N5711, D7 is a BAW62 and D8 & 
D9 are 1N4004s. The remaining diodes 
(D2-D6) are all 1N4148s. 

Don’t forget to solder any leads 
marked with a red dot on the wiring 
diagrams to the top copper as well as 
underneath. 

Once these parts are all in, install 
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4-Band Code (1%) 

brown black green brown 
blue grey yellow brown 
brown black yellow brown 
orange white orange brown 
red violet orange brown 
red red orange brown 
brown green orange brown 
brown red orange brown 
brown black orange brown 
red red red brown 

brown black red brown 
blue grey brown brown 
blue red brown brown 
green brown brown brown 
yellow violet brown brown 
red red brown brown 
brown black brown brown 
violet green black brown 
green brown black brown 
red yellow black brown 


trimmer capacitor VC1. This should 
be installed with its flat side towards 
crystal X1 as shown. That done, you 
can wind the 4.433MHz peaking coil 
(L1) — see Fig.5. This consists of just 
20 turns of 0.25mm enamelled cop- 
per wire, wound close together at 
the bottom of a miniature 4.8mm OD 
former. 

Note that the former is fitted with an 
F16 ferrite slug for tuning. It is then 
fitted to the board with the coil connec- 
tions adjacent to the 330pF capacitor. 
A matching shield can fits over the coil 
assembly and is secured by soldering 
its tags to the bottom copper. 

The three RF chokes (RFC1-3) and 
quartz crystal X1 can go in next. Note 
that the 47H RF choke is used as RFC1 
and that a short length of tinned cop- 
per wire is used to earth the shield can 
of X1 and to make sure the crystal is 
held firmly in place. The two crystal 
leads are soldered to the underside 
copper only. 

The four transistors (Q1-Q4) can 
now be installed, followed by 3- 
terminal regulators REG1 & REG2. 
Again, take care to ensure that the 
correct device is used at each location 
and that it is oriented correctly. Push 
each transistor as far down onto the 
board as it will comfortably go before 
soldering its leads. 


Table 1: Resistor Colour Codes 


5-Band Code (1%) 

brown black black yellow brown 
blue grey black orange brown 
brown black black orange brown 
orange white black red brown 
red violet black red brown 

red red black red brown 

brown green black red brown 
brown red black red brown 
brown black black red brown 
red red black brown brown 
brown black black brown brown 
blue grey black black brown 
blue red black black brown 
green brown black black brown 
yellow violet black black brown 
red red black black brown 
brown black black black brown 
violet green black gold brown 
green brown black gold brown 
red yellow black gold brown 











Value 














Table 2: Capacitor Codes 


uF Code ElACode IEC Code 


220nF 0.22uF 224 220n 
100nF 0.1uF 104 100n 
10nF .010uF 103 10n 
inF .001uF 102 1n 
470pF 471 470p 
390pF se — 391 390p 
330pF  - 331 330p 
47pF - 47 47p 
39pF - 39 39p 
33pF - 33 33p 





The two regulators lie flat against 
the PC board. Before mounting them, 
you will need to bend their leads 
down through 90°, so that they will 
go through their respective solder 
holes (and so that the metal tab on 
each device lines up correctly with 
its mounting hole). 

That done, REG2 (7905) can be 
installed and bolted down directly 
against the board copper using a 10mm 
x 3mm machine screw and nut. REG1 
(7805) is mounted in similar fashion 
but must also have a 19mm x 19mm U- 
shaped heatsink sandwiched between 
it and the PC board. 

The device leads should be soldered 
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only after REG1 and REG2 have been 
bolted in position. Note that all three 
pins of REG2 must be soldered to the 
top copper, while only the centre pin 
of REG1 needs this. 


Installing the ICs 


The leaded DIP ICs should now be 
fitted to the top of the board, taking 
the usual care to prevent them being 
damaged by overheating or electro- 
static charge. Be sure to earth yourself 
while you’re handling these ICs and 
use an earthed soldering iron when 
you’re soldering their leads. 

Note again that some of the IC leads 
need to be soldered to the top copper 
as well as underneath, as shown by 
the red dots. 

The final ICs to fit are the four 
MAX4451ESA chips (IC1, IC7, IC8 & 
IC9). These are in SOIC-8 SMD pack- 
ages and mount on the underside of 
the board — see Fig.4. As shown, all 
four mount with their chamfered side 
towards the rear of the board. 

Take care when soldering them in 
place, so that you don’t overheat them 
or leave solder bridges their between 
pins. The best way to approach the job 
is to first lightly tin the IC pads using a 
soldering iron with a fine-pointed tip. 
You can then “cement” each device in 
position using a tiny spot of epoxy glue 
before soldering their leads. 


Hardware & delay lines 


The next step in the assembly is to 
install the Enhance Level potentiome- 
ter (VR1). To do this, first cut its shaft 
to about 9mm long, then push the pot 
all the way down onto the board and 
solder its terminals. 

By contrast, the two switches 
aren’t directly mounted on the board. 
Instead, you should install five 30mm 
lengths of insulated hookup wire at the 
switch positions —three for S1 and two 
for S2 (left and centre). The free ends 
of these wires are then later soldered 
to the switches, which mount directly 
on the front panel. 


Delay lines 

You are now ready to prepare and fit 
the two coaxial cable delay lines. Begin 
by cutting offtwo lengths of RG58/C/U 
coaxial cable, one 3480mm long and 
the other 2680mm long. 

Next, carefully remove a5mm length 
of the outer sleeving from both ends of 
these cables and unplait the screening 
braids at these ends. That done, on one 
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Fig.4: the four MAX4451ESA dual op amps are all mounted on the underside of 
the PC board, as shown here. Make sure you install them the right way around. 


end of each cable, gently fan out the 
screening wires and carefully remove 
about 3mm of the inner dielectric to 
reveal the centre conductor. 

Now bend the screening wires on 
each cable back down again, twist 
them around the bared inner conduc- 
tor and solder the connections — ie, the 


Coil Winding Details (L1) 


1 2 3 


Fig.5: follow this diagram to wind 
the 4.433MHz peaking coil. It uses 
20 turns of enamelled copper wire 
and is fitted with a tuning slug. 





shielding braid is soldered to the inner 
conductor at one end of each cable (see 
Fig.2). Once the solder joints have been 
completed (and have cooled), wind a 
short piece of insulating PVC tape 
over these ends to protect them from 
damage. 

Moving now to the other end of 
each cable, again fan out the braid 
wires and remove about 3mm of the 
inner dielectric to reveal the centre 
conductor. At these ends though, the 
individual shield wires are simply 
twisted together on each cable, to 
form the earth leads. 

The next step is to solder these inner 
and outer wires of each cable to the 
terminal pins on the PC board — see 
Figs.3. As shown, the connections for 
the shorter delay line (DL1) go to the 
pins on the left, while those for the 
longer line (DL2) go to those on the 
right. In both cases the centre conduc- 
tor goes to the left. 

After soldering the cables, fit 
100mm-long nylon cable ties through 
the six pairs of 3mm holes around the 
edge the board. Each cable tie should 
be fed down through its inner hole and 
then back up through the outer hole, 
to give two ends of equal length. They 
will then all be in a “U” shape, ready 
for you to loop the two delay line ca- 
bles around inside them. 

Because the cables are fairly stiff 
and bulky, you might find it easier to 
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There are just three front panel controls: 
an enhancement on or off switch, an enhancement 





level pot, and an enhancement rise time switch. 


use narrow strips of gaffer tape to hold 
each loop in position, before winding 
on the next loop above it. At the very 
least, it will reduce the frustration 
level to a dull roar. 

When the end of the shorter cable is 
reached, you can form each cable tie 
into a loosely closed loop. This helps 
hold all the twin cable loops in place 
while you thread through the last part 
of the longer cable. Finally, when this 
is in place too, you can tighten up the 
cable ties in stages as you tidy up the 
cable loop layers. 

Make sure that the delay line loops 
pack down into a compact shape that 
will fit inside the Video Enhancer’s 
case. This is a rather fiddly operation, 
but take it steady and keep your cool 
because it can be done — as you can 
see from the photos. 

After the cables are in place and tied 
down securely to the board, you can fit 
the last components to the board itself. 
These are the two LEDs, which mount 
in the front lefthand corner. Both LEDs 
are fitted with their longer anode lead 
towards the left, with the green Power 
LED on the left and the red Enhance 
LED on the right. 

Initially, the LEDs should be mount- 
ed vertically, with their bodies about 
16mm above the board. Once they’re 
in position, bend their leads forward 
by 90° about 9mm up from the board, 
so that they will later mate with their 
matching holes in the front panel. 


Final assembly 

Now for the final stage of assembly. 
If you purchase a complete kit, the case 
will be supplied pre-drilled and with 
screen-printed lettering. If not, then 
you'll have to drill your own holes in 
the front and rear panels. 

Use the panel artwork (it can be 
downloaded from the SILICON CHIP 
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website) as a drilling guide if you do 
have to drill the holes yourself. You’ll 
need 12mm holes for the RCA sockets 
and the 4-pin mini-DIN socket, a 9mm 
hole for the power input connector 
CON4, 7mm holes for the front panel 
switches and pot, and 3mm holes for 
the two LEDs. 

By the way, for the larger holes, it’s 
best to drill small pilot holes first and 
then carefully enlarge them to size 
using a tapered reamer. 

Once the panels have been drilled, 
you can attach the artworks, then fit the 
two toggle switches to the front panel. 
That done, you can make the connec- 
tions between these switches and the 
PC board, by soldering the ends of the 
five wires you fitted earlier to the ap- 
propriate switch lugs. Just be careful 
not to burn the delay line cables with 
the hot soldering iron barrel while 
you're doing this. 

It’s now just a matter of installing 
everything inside the case. First, slip 
the front panel over the LEDs and the 
pot shaft, and loosely fit the pot nut to 
hold the assembly together. That done, 
fit the rear panel over the RCA sock- 
ets and lower the complete assembly 
into the bottom half of the case. The 
board is then secured in place using 
six short self-tapping screws — three 
along the front of the board and three 
along the rear. 

There’s really no need to fit screws 
in the remaining four holes, although 
you can do so if you wish. 

Once the board assembly is in place, 
you can tighten up the pot nut to hold 
it securely in position. Finally, push 
the knob over the pot shaft and you’re 
ready for the smoke test! 


Checkout time 


Connect a 9V AC plugpack to 
CON4 and apply power. The green 


Power LED should im- 
mediately begin glow- 
ing; if it doesn’t, switch 
off immediately and 
look for the cause. You 
may have wired in the 
LED with reversed polar- 
ity or fitted one of the power 
diodes or electrolytic capacitors 
the wrong way around. 
You can check that the power 
supply is working correctly by meas- 
uring the DC voltage at the righthand 
output pins of both REG1 and REG2. 
You should get readings of +5V and 
-5V respectively (within a few tens of 
millivolts). 

Now feed some composite video 
from a VCR (or camcorder) into CON1 
and use an oscilloscope or a DMM with 
an RF detector probe to measure the 
AC voltage across diode D1 (between 
L1 and IC5). This will allow you to 
adjust the tuning slug in coil L1 —just 
tune the coil for a peak in the diode 
voltage, to obtain the maximum gain 
in burst amplifier Q1. 

Once L1 has been peaked, the only 
remaining adjustment is to set trimmer 
VC1 so that the subcarrier oscillator is 
correctly locked to the video colour 
bursts. This isn’t hard to do if you have 
a frequency counter and/or an oscil- 
loscope. If you have a counter, connect 
its input to the output of IC4b and read 
the oscillator’s frequency. If it isn’t ex- 
actly 4.433619MHz, adjust VC1 until 
you get this reading consistently. 

If you have an oscilloscope (but no 
counter), connect it to the junction of 
the 100kQ, 22kQ and 2.2kQ resistors, 
just to the right of zener diode ZD1. If 
the oscillator is correctly locked, you 
should see a small sawtooth signal at 
a DC level of about +2.5V. If not, adjust 
VC1 until you do get this. 

If you have neither a scope nor a 
counter, set VC1 to the centre of its 
range and try connecting the S-video 
output of the Video Enhancer (CON2) 
to the S-video input of your TV or 
projector. You should see nice, clear 
pictures, indicating that the unit’s 
colour subcarrier oscillator is locked 
to 4.433619MHz and that everything 
else is working correctly. 

If not and the pictures are distorted 
and flashing with various colours, try 
adjusting VC1 slowly until the pictures 
do stabilise and become clear. 

That’s it — fit the lid on the case and 
your new Video Enhancer and Y/C 
Separator is ready for action. sc 
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The Navy's fleet of ANZAC 
Frigates are equipped with the 

















latest very long-range 
Build your career experience surveillance radar. 
working on electronic systems 
unlike anything else in the 
civilian world. 

No prior experience is necessary 
as the Navy will train you 


from scratch, as long as you have 





The power output of 
the ANZAC’s search radar 


equates to over 


asses in Year 10 Maths and 
4 300 microwave ovens. 


English, with some trades requiring 
Science as well. 


a You'll receive nationally accredited 
qualifications and the guarantee of a job at the 


Start on $23,000p.a. 


and earn over 


$43,000. 


after 18 months. 






completion of your training. 
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NATIONAL QUALIFICATIONS 


GUARANTEED JOB 


GREAT PAY 

UNMATCHED BENEFITS 

NO PRIOR EXPERIENCE 
PROMOTION OPPORTUNITIES 


TEAM ENVIRONMENT 


If you like the idea of travel, you and your mates 
' ) Could be travelling throughout Australia and possibly 
overgeas'6n completion of your apprenticeship. 
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No other apprenticeship offers you the travel and mateship that you'll find in the Navy. 

Despite what you might think, not all trade apprenticeships are the same. The Navy's technical trade schools are second to none, 

with excellent teacher/student ratios and top shelf equipment and facilities that provide you with the best qualifications possible 


in the fields of mechanical and electrical trades. Qualifications are nationally recognised and highly sought after in the civilian world. 
a. - 


NAVY TRADES 


Electronics Technician 














Marine Technician 
(Mechanical or Electrical) 
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You'll be paid a great wage while you train with You'll enjoy all sorts of @ 
a guaranteed job when you finish. Starting on $23,000p.a., benefits like free medical | 
you'll earn over $43,000p.a. after 18 months. You'll also _and dental, subsidised 
receive an $8,700p.a. seagoing allowance. meals and accommodation. 
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Main Features 






Balanced input for micro- 
phone 






Balanced and unbalanced 
output 








Level control 





3-band equaliser 


@ 


Runs from battery, plugpack 
or phantom power 







Battery indicator 
Ground lift 






Rugged diecast housing 





HETHER IT IS FOR karaoke, 
public address or for a band, a 
microphone connection to an amplifier 
is a basic requirement. This Balanced 
Microphone Preamplifier includes a 3- 
band equaliser and can be used to drive 
a guitar amplifier, any stereo amplifier 
or provide an additional channel for a 
public address amplifier. 

Balanced microphones are desirable 
since they prevent the injection of hum 
and noise into the sound system. A 
balanced microphone has a 3-wire 
cable usually connected via XLR plugs 
and sockets. XLR pin 1 is the return 
or ground and the other two terminals 
(pins 2 & 3) are for the signals. The 
signals are in anti-phase; in other 
words when one line goes positive, the 
other line swings negative by the same 
amount. Any hum that is picked up 
along the lead is effectively cancelled 
because the same level of hum will be 


This Balanced Microphone Preamp present in both signal lines. 
A h b d l . d . The 3-band equaliser (bass, mid and 
comes with a 3-ban equaliser and 1S treble controls) is handy for enhancing 


a musical instrument so that it sounds 
natural when played through the mi- 
crophone or to remove sibilance (the 
whistle sound from a voice particular- 


suitable for Karaoke, public address 
or many other applications. It can run 

from a plugpack, its own internal 9V ly when pronouncing the letter “s”) by 
battery or phantom power. etl a tig taaasceeel cet 


be reduced to suppress popping noises 
which occur when speakers hold the 
microphone too close. 

A level control is included to pre- 
vent overload and a “ground lift” 
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1 PC board, code 01108041, 
102 x 89mm. 

1 metal diecast box, 119 x 94 x 
57mm (Jaycar HB5064) 

1 front panel label, 112 x 88mm 

2 SPST ultra-mini rocker switch- 
es (S1-S2) 

1 momentary-contact pushbutton 
switch (S3) 

1 PC-mount 9V battery holder 

1 mono 6.35mm panel-mount 
jack socket 

1 3-pin male XLR panel-mount 
connector 

1 3-pin female XLR panel-mount 
connector 

1 2.5mm PC-mount DC socket 

1 PC-mount 10kQ 16mm log 
potentiometer (VR1) 

3 PC-mount 100kQ 16mm linear 
potentiometers (VR2-VR4) 

4 knobs to suit potentiometers 

4 stick-on rubber feet 

4 M3 tapped x 6mm Nylon 
spacers 

12 M3 x 6mm screws 

1 M3 x 10mm screws 

1 M3 nut 

3 M2.5 x 6mm screws 

1 3mm eyelet crimp connector 

12 PC stakes 

1 200mm length green hookup 
wire 

1 200mm length pink hookup 
wire 

1 200mm length orange hookup 
wire 

1 200mm length blue hookup 
wire 





switch can reduce hum in some situ- 
ations. 


Circuit details 

Let’s now have a look the circuit 
in Fig.1. It uses two low-cost op amp 
ICs, four potentiometers, an XLR 
socket and plug, a6.35mm jack socket, 
several switches and a few other low- 
cost parts. 

Op amp [C1a functions as a bal- 
anced to unbalanced preamplifier 
with a modest gain. The balanced 
microphone signal is fed to pins 5 & 
6 of IC1a via 22uF capacitors and 1kQ 
resistors. Gain for the inverting input 
is set at -3.3 by the 3.3kQ feedback re- 
sistor from pin 7 to pin 6. Frequencies 
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1 200mm length red hookup wire 
1 200mm length purple hookup 
wire 


Semiconductors 

2 TLO72 dual op amps (IC 1, IC2) 
1 1N5819 Schottky diode (D1) 

3 1N4004 diodes (D2-D4) 

1 12V 1W zener diode (ZD1) 

1 5.6V 1W zener diode (ZD2) 

1 5mm red LED (LED1) 


Capacitors 

3 100uF 16V PC electrolytic 

1 100uF 16V PC electrolytic 
(optional) 

2 22uF 16V PC electrolytic 

3 10uF 16V PC electrolytic 

2 10uF 16V non-polarised (NP 
or BP) electrolytic 

2 2.2uF 16V PC electrolytic 

1 470nF MKT polyester 

1 220nF MKT polyester 

1 15nF MKT polyester 

1 12nF MKT polyester 

1 2.7nF MKT polyester 

1 1.5nF MKT polyester 

2 1nF MKT polyester 

1 330pF ceramic 

1 220pF ceramic 

1 100pF ceramic 

1 22pF ceramic 


Resistors (0.25W 1%) 


2 100kQ 
2 18kQ 
2 12kQ 7 1kQ 
4 10kQ 1 2200 
3 10kQ (optional) 3 150Q 


2 3.3kQ 
1 2.2kQ 


above 48kHz are rolled off by the 1nF 
capacitor across the 3.3kQ feedback 
resistor. 

For the non-inverting input (pin 
5), the input signal is attenuated by a 
factor of 0.77 due to the 3.3kQ resistor 
connecting to Vcc/2. Overall gain for 
this signal path is therefore 0.77 x 4.3 
or +3.3. Thus, the signal gain for both 
signal paths is the same. 

The 330pF capacitor between pin 
2 and pin 3 of the XLR socket shunts 
high frequencies so that the Preampli- 
fier does not detect radio frequencies. 
The output of IC1a is fed to the level 
potentiometer, VR1, via a 2.2uUF capaci- 
tor and then to pin 3 of op amp IC1b. 
This provides a gain of 46 by virtue of 


the 100kQ feedback resistor between 
pins 1 & 2 and the 2.2kQ resistor to the 
half supply rail (Vcc/2). IC1b drives 
the following 3-band equaliser stage 
via a 2.2uF capacitor. 


EQ controls 


The equaliser stage is based on op 
amp IC2a and potentiometers VR2, 
VR3 and VR4. These potentiometers 
and their associated resistors and 
capacitors are in the feedback path 
between pins 6 & 7. This circuit is 
identical to the 3-band equaliser used 
in the DI Box for Musicians described 
in August 2001. 

Each of the Bass (VR2), Midrange 
(VR3) and Treble (VR4) feedback 
networks are effectively in parallel 
and act more or less independently 
(ie, with modest interaction). When 
the tone pots are all centred, the gain 
over their respective frequency ranges 
is unity (-1) and therefore the overall 
frequency response is flat. 

Let’s now look at the Bass control 
in more detail. When we wind the 
wiper of VR2 fully clockwise toward 
the output of IC1b, the input resist- 
ance for IC2a now decreases to 18kQ 
while the feedback resistance in- 
creases to 118kQ. At the same time, 
the 15nF capacitor is completely in 
the feedback circuit across the 118kQ 
resistance. Without this capacitance 
the gain would be -118kQ/18kQ or 
-6.5 (ie, +16dB boost). The addition 
of the capacitor forces the circuit to 
give this gain below 100Hz and this 
reduces towards -1 as the frequency 
increases. 

Conversely, when the pot’s wiper 
is wound towards IC2a (anti-clock- 
wise), the gain without the capacitor 
is 18kQ/118kQ or -0.15 (ie, -16dB cut). 
The 15nF capacitor is now on the input 
side so the gain rapidly increases to -1 
at frequencies above 100Hz. Maximum 
bass cut is below 100Hz. 

The midrange section with VR3 
works in a similar manner except 
that there is now a 12nF capacitor in 
series with the input. This combines 
with the 2.7nF capacitor across VR3 
to give a bandpass filter. 

Finally, the treble control (VR4) 
operates with only a 1.5nF capacitor 
in series with the wiper. As a result, 
this control produces a high frequency 
boost or cut at 10kHz. Response curves 
for the tone controls are shown in 
Fig.2. 

The 220pF capacitor across IC2a’s 
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feedback path provides high frequency 
rolloffto prevent instability. Similarly, 
the 1kQ resistor at the inverting input 
acts as a stopper for RF signals to pre- 
vent radio pickup. 

IC2a’s output at pin 7 drives the 
unbalanced output at CON2 via a 
10uF capacitor and 150Q resistor. 
1C2a’s output also drives pin 2 of the 
XLR output socket CONS, again via a 
10uF capacitor and 150Q resistor. As 
well, IC2a’s output drives inverting 
amplifier IC2b. This has a gain of —1 
to derive the out-of-phase signal for 
pin 3 of CON3. 

The remaining pin on the XLR plug 
is the ground pin (pin 1). This is ei- 
ther directly connected to ground via 
switch S2 or AC-coupled to ground 
via a 470nF capacitor. Opening the 
ground lift switch (S2) prevents a 
hum loop if the input is separately 
earthed. This is not likely to occur 
with a microphone but there may be 
separate grounds connected when the 
unit is used to convert a balanced line 
to an unbalanced output. 


Power supply 

Power for the circuit can come from 
a DC plugpack, internal 9V battery or 
via phantom power. Diode D4 provides 
reverse polarity protection for external 
DC power sources such as a plugpack. 
The DC supply rail is then filtered and 
applied to 3-terminal regulator REG1 
to provide the +12V rail which is then 
fed to IC1 and IC2 via diode D2. 

The internal battery supply is fed 
to the op amps via Schottky diode D1. 
A Schottky diode has a lower voltage 
drop than a standard diode and this 
extends the battery life. 

Note that the negative return of the 
battery goes via the DC power socket. 
Hence, the battery is disconnected 
whenever a plug is inserted into the 
DC power socket. 

Phantom power is delivered via pins 
2 & 3 of the XLR plug and applied via 
two 1kQ resistors to diode D3. Zener 
diode ZD1 regulates the voltage to 12V 
before it is applied to the rest of the 
circuit. This phantom power is usu- 
ally produced from a source of either 
48V with a 3.4kQ impedance or from 
24V with a 600Q impedance. We can 
draw up to 7.5mA from each supply 
or 15mA in total at 12V. 

Diodes D1, D2 & D3 isolate each sup- 
ply so that only one source can deliver 
power to the circuit. Essentially, where 
more than one supply is connected, 
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Fig.2: this graph shows the responses generated by the bass, mid-range and 
treble controls. The maximum bass boost is 12dB at 100Hz, while maximum 
mid-range boost is about 9dB at 850Hz. The treble boost is limited to about 7dB 


at 11kHz. 


it is the highest voltage source that 
powers the unit. 

The half-supply rail (Vcc/2) is ob- 
tained using two 10kQ resistors con- 
nected in series across the power 
supply. The half supply point is de- 
coupled using a 100uF capacitor to 
filter out any supply ripple. 

Switch $3, LED1, ZD2 and the se- 
ries 220Q resistor form a simple bat- 
tery indicator. If the voltage is 9V, the 
voltage across the 220Q resistor will 
be 9V - 5.1V - 1.8V (the LED voltage 
drop) or 2.1V. As a result, a current of 
9.5mA will flow through LED1 when 


S3 is closed. This will cause the LED 
to glow brightly. 

As the battery voltage goes down, 
the current through the LED drops 
accordingly and so its brightness also 
decreases. For example, a battery 
voltage of 7.5V will only leave about 
0.6V across the 220Q resistor and so 
just 2.7mA will flow through the LED 
which will then be quite dim. 


Building it 

Most of the parts for the Balanced 
Microphone Preamplifier are mounted 
on a PC board coded 01108041 meas- 


SHeGiticavions 


Sensitivity 
Signal Handling 


6.8mV input for 1V output 
2.3V RMS with equaliser set to 


flat response and 12V supply; 1.8V RMS at 9V supply 


Input Impedance 
Frequency Response 
Equaliser Response 


Signal-To-Noise Ratio 


+11db and —11db boost or cut at 
100Hz; +9.6 and —10dB boost or cut 
at 1kHz; +7.4 and —8.4dB at 10kHz 


-80dB with respect to 1V out and 


20Hz to 20kHz bandwidth; -85dB A-weighted 


Phase Difference at Balanced Outputs 


Battery Current 


180° at 1kHz; 160° at 20kHz 
8.8mA at 9V 
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Fig.3: install the parts on the PC board as shown here. The components 
marked with an asterisk are optional and are installed only if you are using 
a phantom powered microphone or an externally powered microphone. 


uring 102 x 89mm. This is housed in 
a metal diecast box measuring 119 x 
94 x 57mm. The diecast case serves 
to provide shielding for the audio cir- 
cuitry and makes the unit extremely 
rugged — a necessary requirement for 
stage work. 

Fig.3 shows the PC board assembly 
details. Begin by checking the PC 
board for any shorts or breaks in the 
copper tracks. Check also that the PC 
board fits neatly into the case. If it 
doesn’t, file the corners and edges of 
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the board so that it fits when seated on 
6mm standoffs. These can be tempo- 
rarily attached for testing the PC board 
fit. Position the assembled PC board 
within the box and mark out the four 
corner mounting holes. 

Install the two wire links first, then 
the resistors. Note that the resistors 
marked with an asterisk are only used 
if the microphone needs an external 
supply. Table 1 shows the resistor 
colour codes used in the circuit. It is 
wise to check each value with a digital 


4-Band Code (1%) 

brown black yellow brown 
brown grey orange brown 
brown red orange brown 
brown black orange brown 
brown black orange brown 
Orange orange red brown 
red red red brown 

brown black red brown 
red red brown brown 
brown green brown brown 





multimeter, as the colours can be hard 
to recognise. 

The diodes can be installed next, 
making sure that D1 is the 1N5819. 
Be careful not to mix up the two zener 
diodes. ZD2 is the 5.1V zener and may 
be marked 1N4732 or C5V1. ZD1 is 
the 12V device and will be labelled 
1N4742 or C12V. 

Next, install the two ICs and the 
capacitors. Non-polarised capacitors 
can be installed either way around but 
standard electrolytics with negative 
lead markings must be placed in the 
PC board with the correct polarity. 

The DC socket and REG1 can now 
be installed, followed by the PC stakes. 
The four pots can then be mounted on 
the PC board. 

LED1 should be installed about 
20mm above the PC board. It is later 
bent over to mount in a hole in the 
side of the case. Finally complete the 
PC board by installing the 9V-battery 
holder using three M2.5 screws. Make 
sure the leads are soldered to the PC 
board. 


Drilling the box 


Kit versions will probably be sup- 
plied with the case holes already 
drilled. If you're starting from scratch, 
the first job is to drill out the four 
corner mounting holes in bottom of 
the case to 3mm. That done, attach 
the four 6mm tapped spacers to the 
underside of the PC board using M3 
x 6mm screws. Note that the 6mm 
spacers must be nylon or insulated 
types to prevent the tracks on the PC 
board from shorting to the case. 

Next, mark out the positions for the 
pot shafts. The shaft centres are about 
22mm above the outside base of the 
box. Drill the holes for the pot shafts, 
then use a rat-tail file to elongate the 


Table 1: Resistor Colour Codes 


5-Band Code (1%) 

brown black black orange brown 
brown grey black red brown 
brown red black red brown 
brown black black red brown 
brown black black red brown 
orange orange black brown brown 
red red black brown brown 
brown black black brown brown 
red red black black brown 
brown green black black brown 
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Table 2: Capacitor Codes 













Value uF Code ElACode IEC Code 


470nF 0.47uF 474 ~—470n 
220nF 0.22uF 224 = 220n 
15nF .015uF 153 15n 
12nF .012uF 123 12n 
2.7nF .0027uF 272 2n7 
1.5nF .0015uF 152 1n5 
inF .001nF 102 in 
330pF - 331 330p 
220pF Os - 221 220p 
100pF - 101 100p 
22pF . - 22 22p 





holes vertically. This will make it 
easier to insert the pots through the 
holes when the final assembly is in- 
serted into the box. 

Now mark out and drill the mount- 
ing holes for the 6.35mm jack socket, 
the XLR connectors, the switches and 
the LED and DC socket. Use the front 
panel artwork as a guide to positioning 
these holes. 

The switch cutout and XLR holes 
can be made by first drilling a series 
of holes around the outside perimeter, 
then knocking out the centrepiece and 
carefully filing to shape. The switches 
must be a snug fit so that they will be 
held correctly in position. with the 
integral plastic retaining lugs. The 
XLR connectors are secured with M3 
x 6mm screws that are tapped directly 
into the case. We used an M3 tap to 





Above: this view shows the location of the battery La, 
test switch (S3), the power socket (CON4) and the battery 
test indicator LED on the rear panel. Note that S3 should 
be a pushbutton switch, not a rocker type as shown here. 


Right: this end of the case carries (from left to right) the 3- 
pin male XLR socket (CON3), a 6.5mm jack socket (CON2), » 
the Ground Lift switch (S2) and the Power switch (S1). The 
3-pin female XLR socket mounts on the other end of the case. 
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The PC board is secured to the bottom of the case using machine screws, nuts 
and spacers. All external wiring to the board is terminated using PC stakes. 
Note the earth wire between the case and pin 1 and shield terminals of CON3. 


make the thread and first drilled the 
hole out to 3/32” (2.4mm). If you use 
nuts instead of tapping the hole you 
will find it difficult to attach the lower 
nut unless it is glued in position first. 
Finally, drill a 3mm hole for the case 
earthing connection. 


Now fit the PC board and secure it 
with M3 x 6mm screws. That done, 
mount the remaining hardware and 
complete the wiring as shown. The 
wiring to the the XLR connectors and 
switches is easier to install if they are 
not attached to the box but remember 
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Fig.4: follow this wiring diagram to connect the external switches and sockets to the stakes on the PC board. Note 
that CON1 (balanced input) is a 3-pin female XLR socket, while CON3 (balanced output) is a 3-pin male XLR socket. 


The jack socket (CON2) provides the unbalanced signal output. 


SO e 


BALANCED MICROPHONE INPUT TO 
UNBALANCED/BALANCED OUT 


01108041 


Fig.5: this is the full-size etching pattern for the PC board. Both the board 
pattern and a full-size front panel artwork can be downloaded from 

the SILICON CHIP website at www.siliconchip.com.au. Check your board 
carefully for etching defects before installing any of the parts. 
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to pass the leads through the holes in 
the case before soldering to the ter- 
minals. The connectors and switches 
can then be mounted in place after 
wiring. 

The LED is inserted into its hole 
in the side of the box by bending its 
leads over and pushing it into posi- 
tion. Fit the panel label to the lid and 
install the knobs to complete the final 
assembly. 


Testing 

Apply power using a 9V battery and 
check that the battery test LED lights 
when the test switch is closed. Note 
that this LED will not operate if you are 
using a plugpack or phantom power. 
Test for 9V (when a fresh battery is 
powering the unit) or 12V when a plug- 
pack is supplying power between pins 
4&8 of IC1 & IC2. 

Further testing can be done with a 
microphone and amplifier. Check the 
operation of the level control and the 
equaliser controls. The ground lift 
should only be used when there is a 
hum present in the signal. sc 
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Super High Capacity Ni-MH Cates 
)0mAh!!! 


i MASSIVE 2,3 


Our largest ce san i ye 


AAA 900mAh 
Nipple Cap SB-1723 1+ $3.59 10+ $3.15 20+ $2.75 
Solder Tags) SB+1724 1+ $3.78 10+ $3.30 20+ $2.95 
AA 2300mAh 

Nipple Cap) SB-1725 1+ $5.50 10+ $4.90 20+ $4.30 
Solder Tags SB-1726 1+ $6.25 10+ $5.50 20+ $4.95 





Super Fast 1 Hour Battery Charger 
Batteries in a flash! i 

Don't wait, charge 
up to 4 x AA or 
AAA batteries in 
just 1hr from 
mains or 
12VDC. 
Microprocessor 
controlled charging, 


suits Ni-MH and Ni-Cd. [Cgt.MB-3537] (awa 














Watch cable T 
all over the 


2.4GHz Wireless Audio Video Senders 
house! 


Vv 
Send a signal es ae 


from a DVD player, 

set-top box etc., to another room, without the use of 
any cables! You can use as many receivers as you like, 
without degrading signal quality. Each unit comes 
supplied with stereo audio and video transmitter and 
receiver, mains plugpacks, and RCA cables. 
Transmission range is up to 100m, but depends on the 
construction materials used. Cat. AR-1832 | 


\ / 

a SAVE z 

van [Fea | 
2, 3102 

Extra receiver to suit Cat. AR-1833 $69.00 
2.4 GHz Wireless A/V Se 
with Remote Control Extender 
With the addition of an IR remote control repeater you 


can change the channel of the source device etc from 
h m. Lig 
the other roo > SAVE a 


Was $139 5, $50_- = 


Extra receiver to suit Cat. AR-1831 $89.00 


KIT OF THE MONTH 
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OUR FANTASTIC NEW 2004 


CD-ROM CATALOGUE IS AVAILABLE NOW! 


This years’ CD-ROM features a new, easy to navigate 
PDF format. «Printable Pages. «Printable Order Form. 


*Application Notes & Primers. ‘Thousands of Pages of 
Semiconductor Data. All this and more is yours for only 


$3.00 GRAB YOUR COPY NOW! 
Don't forget our 
MASSIVE 428 PAGE 
paper catalogue is still 
available for just $3.95! 












12VDC Cooler / Warmers 
Keep your pies hot, - 
and your beers cold! 

A solid state thermoelectric < : 
device cools to -25°C, or 
heats to +65°C relativeto 
ambient temperature. They | 
are a reliable and portable 

way to transport hot or cold } 
food and drinks over long 
distances without trouble. . ; 
They are powered from your Ss 
car's cigarette lighter socket 


or a mains plugpack. Pomel 
UU vt 


Three models available: 





(Cat. GH1376 | 
4 Litre Red AL Holds 
6 x 375mt 
‘ - (Cat. GH-1377 | Cans 
4 Litre Silver 


8 Litre Red 





(Cat, GH-1378 | 


1800 022 888 


Freecall For Orders 


OUT 
NOw 


CD-ROM CATALOGUE 










50MHz Frequency Meter Kit 
Cheap and accurate! eee 
Ref: Silicon Chip ene HOI 

Oct 2003. 
Invaluable _ 

servicing 

and cro om 

it is much cheaper 

than pre-built products. It is auto-ranging, — 
displays on a 16 character LCD. Resolution is 
between 0.1 and 10Hz, depending on the 
input frequency. The kit is supplied with PCB, 
case, pre-programmed PIC micro, low drift 
crystal, and all electronic components. The 















(Cat. AR-1830 | 












Video Enhancer and Y/C Separator Kit D> 
Sad 





Convert composite 
video to S-Video and enhance it! 
Ref: Silicon Chip August 2004. Planning to 
transfer your VHS videos to DVD with your 
computer? This project enhances & sharpens 
the picture, as well as converting to S-Video 
for a high quality transfer! Kit supplied with 
through-hole plated and solder masked PCB, 
case, silk screened and laser cut panels, 


quality Belden RG58 cable, [Cat. KC-5394 | 
mains plug pack, and all 3179 
electronic components. 

The Jaycar kit is supplied with genuine Belden 
RG58 AVV cable. This cable has a known, 
consistent propagation delay so you can be 
confident the propagation delay will be spot 
on. Beware of inferior kits that use cheap 


“house" brand cable that might have wildly 
variable propagation delay characteristics. 


2.4GHz Portable Video Baby Monitor 
/ Wireless hepa: System 
Keep more than an ear out , 
for your sleeping baby. 
Why not keep an eye on them) 
as well? An integrated 45mm 
LCD allows you to 
see and hear your i 
child. Camera 
features 6 IR 
LEDs for ‘night 
vision’, So you 
don't even need a 
light on. The applicatio 
of this system don’t stop there 
however; you could use it for any remote 









ul 


























KIT OF THE E MONTH 


supplied case includes a 
machined and silk-screened 
lid for a professional finish. 





Automotive Laptop Power Supply 

or Dell laptops! 
Power your laptop on the go 
from a 11-16VDC source. It 
can provide 15, 16, 18, 19, 
20VDC @ 6A, or 22, 24VDC 
@ 5A. Lightweight 
switchmode design, 5 
plugs included. 


Cat. MP-3466 | 












lug 








ae range communication with 


mobile phones, 7 
PDAs, and f = ' , 
eS . 


more. 
[Cat. XC-4890 | 


Cat. KC-5369 


HLNOW IHL 10 bn 








monitoring application! Up to 3 cameras can be 
used with the receiver. 














Cat. QC-3281 
Only $189.00 


CD a ) 
Be the first to experience the 
astonishing sound quality of the | 
revolutionary new radio ar 
broadcasting system that 
makes FM and AM 
obsolete, Digital Audio 
Broadcasting. Not only 
that, you get all program 
information on the LCD 
screen - just like HDTV! 
Currently being broadcast on 
VHF Band III in Sydney and Melbourne on an experimental. 
basis, you may be sure that the permanent system will 
operate on this band as it is internationally allocated. Radi 
supplied measures 250 x 160 x 90mm and has a retro 
style. Mains adaptor supplied but 

will work on 4 x D cells. Right and left RCA 
socket output on rear. 


J YCaT 







































your ro eans the house. 
Sounds like a dream 

doesn't it? Not any 
more! Your Robotic 
Vacuum Cleaner will 
roam the house in 
autopilot, or you 
can control it with 
the remote. It 
automatically 
moves around obstacles such as 
furniture and wall, and is powered 
from a rechargeable battery pack. 


Reach Extender / Pickup Tool 
The ultimate couch potato tool! 
Extend your reach 
almost 1 metre! 
Lightweight aluminium 
construction, suction 
cup ends, and a pistol 
grip. 


|| | Heated Travel Mug 
i | (with Temp Display 
ot coffee all trip long! 
‘Our temperature settings 
stween 29°C and 71°C allow 
du to set the ideal 
mMperature to keep your 
drink at. Requires 12VDC. 


NEW) 


AU as 


Your Grandmother won't 
like it, but you will! 

It lets out a series of amusing 
sounds and lifts its head 
when you insert a pen 
into the rear-facing 
rectal receptacle. 


ad 
Oi! 


J} 





Faraday Hand 
Powered Calculator 
No flat batteries ever! 
Shake the unit side to side to 
charge its internal battery. 


If it goes flat, Cat. QM-7275 
just shake it again. 





Digital Map Distance Calculator 
How far is the next turn off? 
Automatically convert a map’'s 
distance to real distance by 
olling the small wheel along 
he desired route. It works 
ith any map scale and 
‘displays in kilometres or miles. 


i 


at aid 

A great alc ; 

for draftsmen < 
too! 





> 
















$299 


$445 












al 
(at 





Digital Tyre Pressure Gauge NEW 
Stay safe on the roads! 
Incorrect tyre pressures 
can have adverse affects 
on handling and stopping 
distance. Keep check on 
your tyre pressures easily. 
0 to 150PSI range. 







Wireless Stereo Earphones with 
Auto-Scan FM Radio ; co 


Extremely versatile —_ 
headphones! “a x 
They can be used as % 
wireless headphones with ~ 
the transmitter, or tune 
into your favourite FM station 
when you go jogging. 


Remote Controlled Flying Saucer 
Soar to new heights of excitement! 
This untethered flying saucer will soar 
into the air, while you maintain full 
control over its height. A small 
internal battery can be 
recharged on the 
landing base. Saucer 


dia. is 230mm. 
Cat. GT-3004 Bnew) 

! B i 
Electronic Dartboard 
BULLSEYE! 

Automatic scoring and 
sound effects make your 
dart game more 
enjoyable, and round 
finished darts make it 


safe. Measures 210 x 40 
x 275mm. 





Cat. GH-1038 





1W Luxeon LED Hand Torch 
Light up your night life! 

Finished in a black aluminium case, 
powered from 3 x AA batteries. 
Wrist strap included. 


NEW 
ia 
Sn 


IR Remote Control Jammer 
Strike back at remote control hogs! 
This device jams most infrared signals 
used by TV, 
VCR, Hi Fi 


NEW) 


remotes, 
and more. 





3 in 1 UV/Laser/Torch Keyrin 
A very versatile keyring attachment! 
It operates as a great laser pointer, a 

UV LED torch, and a superbright NEW) 
white LED torch. ei 





yyy and Calendar 












Desk Clock with Alarm 


Small, sleek, and stylish. 

A unique rubber stand moulds to 
any shape to suit all surfaces. 
Clock face size is 81(H) x 
55(W)mm. 





Spirit Level with 
Laser and Tripod 
Make sure you 

keep a level head. 
This spirit level has a line or dot 
laser to make long distance 
levelling a breeze. 


Digital Multifunction Sports Watch 


Move over James Bond! 

A clock, stopwatch, 
thermometer, and compass 
all in one! Calendar and alarm 
functions also included. 


Cat. XC-0268 1a 
49° ‘iam 
49° 20044 





Electronic Corkscrew 
Simple cork removal! 
Rechargeable batteries 
power the unit with an active 
charging stand supplied. 
Great if you have trouble 
manually removing corks. 
Stands 28cm high. 


Parabolic Microphone 





epy onad a 
conversa Li 
Listen to birds from 
afar and more. You 
can look through the 
10x monocular 
viewer, andrecordup _. 
to 12 seconds of S 
sound. 












ation! 





Alarm Clock with 4 
Laser Time Projection (7m 


Projects the time 

on your wall or ceiling! 

It includes an LCD for 
constant display, and 
projects the time when you 
touch the button or the alarm 
goes off. 





www.jaycar.com.au 
Online Internet Ordering 


























GREAT PRICES ON 1000 Foot Air Rocket and Lig Amazing gun 
LINO COLE DAVIN PANU Lea vatsyam Launcher Set 1e kids entertained! "* 





















ess The sky is the limit! The Cais Flygun is a =? 
100k Mini Digital Camera This air powered launcher uses a safe, fun, and effective 
Pocket sized at just 60x 43 x “Sigg compressed air based propulsion method of killing flies and 
17mm, with a maximum system to launch the rockets high in the mosquitoes. Launch the spring 
capacity of 80 photos. sky. It uses any heavy duty foot pump, powered swatter at your target! It is $995 
Was $39.95 or a 12V car pump which is (not included safe, fun, and really does work! 








> SAVE 3 but commonly available). 
3, S10 = las $59.95 
ey 
| Cat. QC-3190 | 













Rechargeable Lithium lon Digital jgaq 
Camera heed Chargers ane 


ital camera 
ithium ion 
nd save! 
Lithium camera batteries are 
expensive and 
wasteful. Use 
rechargeable 
batteries and you 
will still be using 


Buy a spare 
pack of Rockets and 
60 Bursting Discs 
for just $19.95 
Save $3.95! 






























300k Mini Digital Camera 


Compact and 
lightweight at just 41g 
with a maximum 
capacity of 208 photos. 


SAVE. 
$39.5 3, $20 cc 






—— 65 x 53 2m Oi in a Office Multi- Tool am them long after they 
waa aie 95 > The ul 04 have started saving you Product 
i $ It includes scissors, stapler, hole money. The chargers are fror 


punch, carton opener, nail file, 
mini Phillips and slotted 
screwdrivers, 
and 


more. "$2495 


mone Tool Set naw 
, 


pA 7 Fea It includes a14in1 
multi tool, 0 - 6kg 
scales, and an LED 


powered from a mains 
plugpack or 12VDC cigarette 
lighter socket, and have LED charging indication. 
Batteries are not included, see below for batteries. 
i-lon CR-V3 Li-Ion 


Charger Charger 


Xu 
Cat. MB-3584 
$445 $5 95 


Rechargeable Lithium lon Digital 
Camera Batteries 


Lithium lon batteries for 
ameras and equipment. 


CR-V3 =! 











Quality four layer glass lens, 
with a maximum capacity of 
104 photos. 

Measures 74 x 70 x 28mm 
excluding stand. 

Was $79 wl SAVE 



















” 

































Binoculars with 300k Digital Camera hand torch, allina | peri aoe mr 
Fantastic 8x zoom binoculars, with an integrated convenient belt pouch, $2995 600mAh 1500mAh 


camera to take photographs from a 


capacity. 
a distance. 


capacity. \ 
‘ 






Up to 100 : A 
seconds of video pie 40 Channel CB Band UHF Transceiver 
can also be M " 
recorded. Measures 
110 x 90 x 46mm. 

Was $74.95 
Cat. QC-3198 


‘@ Oeeetee. on sandard 40 arnt CB 

. frequencies, they have a range up to 
5km in an open field, and 1km in the 
city. Accessories available, see website 
for details. 


OR 2 FOR 
s49 $85 


Superbright 3W Luxeon LED Torch os me 
| i) } 





Tools ae meng 
knives, bottle opener, 
screwdrivers, scissors, 
and much more. 





Ultraviolet rays sterilize your 
toothbrushes and razors etc, to 
stop the build up of potentially 
harmful bacteria. It helps 
remove odours, and can hold 
up to 4 toothbrushes and 1 
razor at once. 


Superior light pint from a powerful Luxeon 

LED. It has a lens to focus or 

broaden the beam, 

am strong aluminium 
Wat body, and wrist 
| Strap included. 


| Cat. GH-1507 | 
$2495 Accessories 


These are high gual 
alkaline batteries, at 
almost half the price of 
small pack equivalents. 
THAT’S UNDER 





not included $g9- 50c EACH! iw 
eats Breath Tester with Readout Anti Fog Shave Mirror wat | FM Radio Si Digital Nutrition Scales 
Drink Responsibly! a ie thealicn 
ae nde pe ae ine A special layer on the mirror r stops it Keen mt of a5 a 9 a 
alcohol level. An LED scale displays | 5) | Rep regina see) aac aa an Piet aa food. It displays the calories, 
your blood alcohol te. t to keep you entertained or up to date kilojoules, cholesterol, protein, fat, 
level between 0.00% with the news. A splash-proof case ( carbohydrates and 


and 0.1%. 


The QM-7292 offers a good indication of 
blood alcohol, but should not be relied upon 
for precise results. Drink responsibly, and 
never drink and drive 


1800 022 888 


Freecall For Orders 


protects the electronics from the odd ® MB aiycaemic index cae. OM7210 


splash of soapy water. based on weight. 


| Ege "$29.95 








Vandal Resistant Dome Camera Housing 


Built like a tank! on 


No matter how 
sophisticated your surveillance 
system is, there is always the 
possibility of it being 
destroyed. This housing can 
withstand more than 500kg of 
pressure, and a blow from a 4.5kg sledge 
hammer. Suits standard board cameras. 





cay $3995 | see 


Microscope and Telescope 
Mounting Camera 


Keep a video diary of 
your scientific discoveries 
and adventures! 

The last thing you want is to 
discover or witness a momentary 
event, and have no record of it. 
These colour cameras will help you 
make sure that doesn't happen, and 
even take the eye strain away from 
looking through lenses by displaying 
the picture on a monitor. High quality CMOS colour 
sensors for excellent picture quality. 

Telescope mount Microscope mount 


Cat. OC-3240 Cat. OC-3242 
34 89: $199.00 


ater Resistant Pro Cameras with IR 
prior quality and 0 LUX! High quality 
imeras inside water resistant housings. a 
ey have 36 infrared LEDs and are 
ered from 24VAC. They are pag versatile 
d have auto iris control, and 
pt C and CS mount lenses 
Vailable separately). 


&W 380 TV Lines 








& 


ey 












Colour 480 TV Lines 
Cat. OC 


546 





Vari-Focal Dome Cameras 


Superior flexibility! 

Fitted with Auto-Iris Vari-Focal 
lenses, these cameras will suit 

a wide range of surveillance 
conditions, light sources, and 

more. They feature selectable 
backlighting compensation that 
adjusts according to light conditions. 


B&W 380 TV Lines Colour 480 TV Lines 


Cat, OC-3295 Cat, OC-3296 
$279 $369 
on 









Two Output Video Splitter 
Split signal without loss! 
:- Share a live feed froma 
camera between a monitor 
and recorder etc and don't 
Worry about any signal loss. 
Requires 12VDC or 24VAC 
power. 


Cat. OC-3435 


249% 





i) 


L 





IP / WEB BASED SURVEILLANCE the simplest remote access surveillance around! 


This relatively new technology uses some of the most user friendly operations we have seen. These devices 
can be assigned an IP address, which can then be accessed by anyone (with a password) within a local 
|network, or the internet. They have an embedded Linux based web server, so they don't require a dedicated 
|PC to operate, only for configuration purposes. The uses are limitless! They not only offer simple remote 
|surveillance, they could be used for monitoring a child care centre, so parents could log on and see how their 
children are cared for, and much more. 

a 

| 


IP / Web Based Camera 


High quality 640 x 480 resolution images are 


broadcast to the world, or if you Uke, 


IP / Web Based Video Capture Box 


Up to four channels 
of any composite 
video source such 
as cameras, video 

recorders, and more. It 

detectoniantanere. transmits high quality 640 x 480 

images, with a local composite output 

| also. Adjustable video quality, variable 


Cat. OC-3390 Cat, OC-3392 | 
00 | | 
| S349: ay | screen layout, and more. ae 


| 
ig 


2. AGHz ‘Windlass A/V USB faci 
Is this the simplest way 

to setup surveillance? 

This USB receiver is 


ore 
compatible with the , 4 
You can capture and view the <== 








| just the next room. The camera has 
| a composite video out, selectable video 
quality, and the software offers such 
things as email alert on motion 











a) 








Rotating Metal Dummy Camera 

Based on a real working rotating camera. 
It pans back and forth, with 
maximum rotation angle 
adjustable. 








wireless cameras below. 


& 
Ss 


Was $89.95 
signals with the composite video output for a TV, and 
it has an integrated USB output for connection to a 


69 369% 
PC. You can use up to 3 cameras at once, and the 
software supports motion sensing, Cat. AR-1835 
9249) Heavy Duty Dummy Camera 


remote access, scheduled recording, and 

much more. See website for details. A great surveillance illusion! 
High quality construction and 

These are the same cameras i 

that are used in the Baby PEW camera look like top-of- 
the-line equipment. 

and really does simplify e& 

surveillance system setup. It features 

measures just 

110 x 65 x 55mm. 










2.4GHz Wireless Camera to suit AR-1835 Hie ; 

finish make this dummy 
Monitor (shown on page one) 

Cat, LA-5313 
IR LEDs for ‘night vision’, audio, and 





\Vari- Focal Camera Lenses 
| Simple adjustment of focus and zoom 

| to expand the versatility of professional 
| cameras. CS mount lenses. 


| 3.5 - 8.0mm cat. 9¢c-3345 
2.8 - 12mm cat. 9C-3347 
6.0 - 60mm cat. 9c-3349 


4 Way Cat 5 Balun 
Long distance video cabling! 
Use UTP Cat5 cable for 
transmitting video signals 
over distances up to 500 a 
metres! Transmission 

a 


range is dependent on 
cable and video type, 

and a Balun is required at 
each end. 


oe 











| Vag Focal Auto- lris Camera Lenses 


| Great flexibility when used in varying light conditions. 
| Iris is automatically adjusted by the lens. 
CS mount lenses. 


| 3.5 - 8.0mm cat. oc-3350 ie 
2.8 - 12mm cat. oc-3352 
6.0 - 60mm cat. 9¢-3354 


Cat. 3419-00 | 3350 | |Cat. 590° 3352) |Cat. 99 3354 | 
“1192 | eh 459° is 199% | ws | 


Le Lp 


t. OC oie 
879: 


EW 









Video Signal Amplifiers a 
Just a little boost! 

deal for a range of transmission and 
surveillance applications, they feature on-board 
brightness and contrast controls to help ensure 
picture quality. Housed in an ABS enclosure, they 
have an integrated mounting flange, and 


require 12VDC power. 
Single Channel Output 
ee 69% | 3437 | 
69% | | 
Dual Channel Output 
and the lens is CS 
| mount. 6.0 - 36.0mm 


eee 87995 | 3438 
| focal length. 


| 
| 
| 
| 















Zoom Camera Lens 

Ideal for a surveillance area with 
varying light conditions and objects 
of attention. Three built in motors 
allow control of focal length, focus, 
and iris. The motors are DC drive, 


87995 | 














www.jaycar. com.dau 


Online Internet Ordering 





USB Phone Charger / Mini Massager 


No flat batteries, 

no sore muscles! GOS 4 
Charge your mobile 

phone from your USB — ’ a 
port, or ease away the — 7 

stress of the day. It suits = 

Nokia, Siemens, Samsung, Cat. GG-2268 
and Sony Ericsson phones. ana 
Due Late August 

USB 2.0 Video Capture Box 
Streaming full resolution 

video on your PC! 

Preview, record and 
playback video, or burn to 
CD or DVD. This is a great 
way of making DVDs if you 
own an analogue video 
camera. Includes capture and editing 


software, supports MPEG1 
and MPEG 2. 


VGA to Video Converter 

Play PC games on a TV! 

This unit converts a 

VGA signal to a “4 e ee 
regular composite — 
and S-Video output <4 

for display on a TV or 

projector etc. It displays 

on both the PC and TV 

simultaneously. USB powered, 

NTSC and PAL compatible. 


CD-R Labelling Kit 
Professionally finished 
CDs! 

Design, print, and 
apply labels to your 
burnt CDs. Pack 
supplied with 50 
labels, application guide 
platform, and comprehensive 
design software. 

Extra labels available. 


3 Port Firewire PCI Card 
Extremely fast data transfer. 
The preferred medium 
for transferring digital : 

video data, and for many external 


storage devices, ot. XC-4818 
$49-% 


4 Port USB PCI Card 
Fast peripheral 

communication. 
Don't mess around with slow 
speed transfer, use USB 2.0 for ultra 


fast 480mbps with aoe Cat. XC-4817 
\ 7 
a = $3 4 
ant 











Cat. OV-3090 





@ 


Cat. XC-4870 











Personal Paper & Media Shredder 
Dispose of sensitive 
information for good! 
Not only can you shred na 
up to 15 pages at a time, it can 
also consume CDs, floppy disks, 
and credit cards with ease. Just 
pop them in and it's 
good- bye forever! A 
15 litre bin takes care 
of the carnage. 
Manual CD Shredder 
Destroy your information 
properly! 
Render your old CDs 
unreadable. Simply insert 
your CD, wind the handle 
and steel rollers will 
cause irreparable 
damage to the 
disc. 
USB Magnifier Lamp 
Utilise USB power and take 
the strain off your eyes. 
A 50mm diameter glass 
lens provides great 
magnification while a built in 
lamp lights your work. 4g fi 
Be 
GSM SIM Card Data Backup 
Don’t lose touch! 
Make sure if you lose your 
phone, you don’t lose your 
contacts. Simply insert the 
card, press ‘backup’, and it is 
stored! When you want to 
retrieve the data, insert the new 
card, press ‘restore’, and it's 
back! Couldn't be simpler! 
Due Late August 


Cat, XC-5375 


9-5 
128MB 5 in 1 Digital Camera 


Possibly the most versatile 
digital device around! 
It measures just 72 x 

17 x 15mm, but what | 
you can't tell by 
looking at it, is that it 
actually has five 
different functions. 

It operates as a: 
©300k pixel digital camera 
storing up to 2000 images. 
©100k pixel digital 

video camera with up to 20 mins storage. 
Voice recorder with up to 2 hrs storage. 
Web camera when connected to a PC. 
¢128MB USB flash disk for data storage. 
Powered by an internal lithium battery 
charged by the USB port. 


Cat. XC-4784 


$49.95 


















s 


plug n play compatibility. 


Cat. OC-3224 Was $39.95 ee 


10/100Mbps PCI Network Card 
Share data with other computers in 
the home or office! 

This card automatically % 
senses network speed, — 
. and supports early 
Avis transmit and receive 
Interrupts. 


12 in 1 USB 2.0 Card Reader 
Super fast data retrieval from 
your favourite media! 
Supports most common media 
cards including XD. 








Cat. YN 


413 


Cat. XC-4853 
: 9-95 





m= 1800 022 888 


Freecall For Orders 











USB Wireless Security Lock 


Simple PC security! 

Here is a neat and easy way 
to protect your PC from 
prying eyes and intrusive 
fingers. You keep a small 
transmitter with you, and 
when you are out of range 
(around 2m) it puts your PC 
into ‘lock mode’. When you return, it 
returns to normal operation. Transmitter, 
receiver, software and drivers supplied. 
Due Late August 


USB Radio and Remote Control 


Radio on your PC! 
Receive, play, and 
record FM radio 
stations through an 
ultra-stable phase- 
locked-loop (PLL) tuning 
system for superior 
reception. Includes an IR remote 
control which can also be used with 
software such as MS PowerPoint. 
Was $79.95 






Cat. XC-4842 


pve 
>"SAVE 
ee 
eet 
High Quality 4 Speaker Multimedia 
System with Subwoofer 
Superior sound for your music and games. 
A remarkable sound from such a 
compact set of speakers. 
Bass, treble, and fs 
volume controls. Rae 
40WRMS total ) 
system power. 


at. XC-5168 


USB Powered Battery Charger 
Recharge your batteries while 

you download your 
photos! 

Why use another mains 
outlet when you can utilise 
the USB power at hand. 
Charge up to 4 x AA x AAA, 


Ni-MH or Ni-Cd batteries. ‘a + 






on 






Cat. XC-4950 


Perspex Window Kit for ATX Cases 
Mod your PC! : ce 
Create great effects with neon 
lights, LEDs and see them 
through this window. Supplied 
with all hardware for mounting, 
some tools required. Case not 
included. 
Was $24.95 


> 


Cat, XC-4638] _wiiiue 
? SAVE 
Bd 
4 Port Broadband Router 
Share access through the home! 
Connect up to 4 PCs to 
your fast internet 
connection. Great 
for households 
with multiple z 
users! Incorporates LAN and 
WAN support, and an Integrated DHCP 
client for automatically obtaining 
configuration information from your ISP. 


Nyy 










Metis 
Cat. YN-8090 
149° 





Blade Fuses with Blown Indication 


Quickly locate blown 
fuses! 

An internal lamp 
illuminates as soon as 
the fuse blows, so 
there is no need to 
test them with a 
meter. They work with 
voltages up to 32VDC, so they are suitable for almost 
all automotive applications. 


mn 





Type Colour Blade Fuses Mini Blade Fuses 
3A Pink Cat. SF-5000 Cat. SF-5050 
5A Orange Cat. SF-5002 Cat. SF-5052 
7.54 Brown Cat. SF-5004 Cat. SF-5054 
10A Red Cat. SF-5006 Cat. SF-5056 
15A Blue Cat. SF-5008 Cat. SF-5058 
20A Yellow Cat. SF-5010 Cat. SF-5060 
25A_ Clear Cat. SF-5012 Cat. SF-5062 
30A Green Cat. SF-5014 Cat. SF-5064 





Blades (ea) Mini Blades (ea) 
a .00 | 34 Hel] | 


In-Car Rechargeable LED Torch 


Light up any situation! 

Don't get caught without a torch. This unit 
charges from your cigarette lighter 

socket so you don't get > 


stuck without 
) | :batteries. 


Cat. ST-3360 
$24 
uto Voltage Meter / Thermometer 

p informed on the road. 


eep an eye on 
our car battery 




























» 
oltage as well 
s inside and outside temperature. It 
cludes a great blue Electroluminescent (EL) 
acklight and save CASTE 
tegrated clock. > a S3h: ‘95 
Was $39.95 ail 
Power Door Locking Kits 
A touch of luxury. 
Install central locking in your 
car, and when 
you disarm / arm ‘ 
pe veiarmns she » nt * 


doors will A 
unlock / lock accordingly. If you unlock / lock the 
drivers door with the key, the other doors will do the 
same also. Supplied with actuators, mounting 
hardware, control relay, and all wiring. 


2 Door [Cat, LR-8810 4 Door (Cat, LR-8812 


12VDC 19 LED Stop/Tail Light 


Safety first! 

A typical stop/tail lamp 
takes between 120-160 Mes 
milliseconds to fully te ie 
illuminate. This srarctles on 
to over 4 metres at Bt 
100km/h. An LED stop/tail “** 

lamp illuminates instantly. The extra 4 
metres may be the difference between 
a crash and a near miss. 









re 





Multi- Function Rear View Mirror | 
| An in-car communications centre! 
| Don’t use your mobile phone in 
| the car without a 
| hands free unit. 





This mirror clips 
onto your factory 
| unit, and has an 
| integrated hands 
| free with speaker and earpiece, and a 
60 second voice recorder (suits Nokia 
and Ericsson). 
|Was $89 


Cat. GG-2120 


/Multi- Function Rear View Mirror 
with Reversing Sensor 


| Aoonrate 
| reversing 
| every time. 
| Reversing 
|can bea 

| hassle for 
| many people, especially with large cars or 4WDs. 
| This mirror contains the same features as the unit 

| above, with the addition of a parking sensor so you 
| don’t have to guess how “ei eeey from 
| objects you are. 2 SAVE 


| Was $189 “ee = 


7" ileresn Galen TFT LCD Mentor 


Portable viewing 
pleasure! 

This monitor delivers 
high resolution pictures 
with clear sound 
reproduction through 
its internal speaker. Rae 
Powered directly fromm — eet . 
12VDC, it can be used 

in a car, or powered from a mains Blugpack 

See website for 


















: Cat, QM-3752 > SAVE 4 
details. 00 
Was $399 $359 r $40 


Cat, GG-2122 | | 
4 69° 





12VDC 12W Auto Work Light 


Shed light on the situation! 
It is powered from your cigarette lighter 
socket with a 4.5m lead. 






cat ST-3032 
3167 
Car Washer Nozzles with LEDs 


A touch of colour for 
your car. 

Replace your washer 
nozzles with these 
units that are fitted 
with LEDs. Please note, 
illegal to use illuminated while vehicle is in motion. 


Blue LEDs Tri-Colour LEDs 
Cat, LA-5092 Cat, LA-5094 


3 - 28V Wireless Auto Tester 


Safe and easy 
voltage detection. 
When positive 
voltage is 
detected, it will i 

buzz, vibrate, 

and light up. It is safe to use with 
ECUs, air bags, and transducers etc. 





Cat, OP-2212 


$29: 


Neon Spark Plug Tester 


Simple tester for a simple problem. 
Don't get caught with a faulty spark plug. 
Bright neon illumination 
indicates spark presence. q 





Dwell Tacho DMM 


Multifunction automotive 
multimeter. 

Measure RPM, resistance, 
up to 15ADC, dwell angle, 
and more. It also includes 
instructions on how to set 
certain engine parameters. 
A great meter to have 
around the workshop or 
garage. 

Was $59.95 


cet 49. 4 > ‘SAVE / 
95 )7, $10_ 





> 
















SELF INSTALL CAR ALARMS 


Our great range 
Economy Car Alarm 
Great features, great price. 


If you want no-nonsense eF2 
protection for your car, y 
then our economy model 


is for you. Features 
include anti-hijacking, auto 
rearming, immobiliser, and 
central locking control, juss 7 name os 


Was $119 i ‘SAVE 2 xy 















Full Feature Car Alarm 
Backup battery siren for 
better protection. 

A great alarm full of unique é 
features, that still won't 
break the bank. Automatic ~ 
arm / disarm function, panic 
alarm, code hopping remotes and 
more make this alarm shor value for money. 


Was $199 , |\Cat. LA-9005 
Sioa 












GREAT FEATURES AT A GREAT PRICE 


of car alarms provide great features with fantastic value for money. 






Two Way Radio Paging Alarm 


The ultimate alarm for 
automotive protection. 
An LCD on the remote 
displays warns you of an 
alarm trigger and displays ek 
the point of entry as well. It a nl 
will transmit up to 2km, so you can 
feel confident your car is ae ee LA-9010 
See website for details. ~ SAVE Z S299 -00 
$50 - 


Was $349 





— 








www.jaycar.com.au 
Online Internet Ordering 








Carbon Monoxide Meter 


Protect from the hazards of CO. 
Carbon monoxide is a silent 
killer that can be generated by "AI 
any household appliance UU ais 
running on gas or kerosene or heating oil 
and internal combustion engines. This 
meter detects concentrations as low as 


1 tol Cis 
ppm up to 1000ppm SaC ones 


with a 5% accuracy. 
GPO Mains and Earth Leakage Tester 


Make GPO installation and i NEW! 
By di 


NEW) 












checking a breeze! 
Identifies problems with wiring, 
and checks earth leakage 


circuit breakers using saan 
selectable trip current. A z f > 
must have for —— = : 


electricians and cot 
handymen. 








(@LASCAR 1.5V to 30VDC 1A Switchmode 


BW LASCAR Remote L Dat 
@ emote Location Data Logger Lab Power Supply ‘radi 


L - periodical 
emperature 
ineasuremerite 
unassis' for up 
to one year in 
the field. 
An internal lithium 
battery provides Na 
power, while an IP-67 rated 
enclosure protects from the 
elements. Logging rate can be set between every 10 
seconds, and every 12 hours. 
Data is retrieved with a PC 
using the internal USB port. 














These units are 
stackable to 
provide a multi-rail 
power supply 
configuration. 
Over voltage, over 
current, and short circuit 
protection is included, so you have a 
reliable, safe lab power source. 














Blue 7 iy coal LED Display 


NEW) 
i a4 


TDA 1905 5W Audio Amp IC BARGAIN 
SCOOP PURCHASE 

It is a 53W audio Sache with 
an internal muting facility. 16 

DIP package, data sheets are 
available on our website. 





thode, 
50mCd typical. See our 
website for data sheets. 











Magtrix Magnetic aise 


Need to be seen to 
be believed! 
Extremely versatile 
and provide a unique 


al 





Battery for demonstration 


and reliable aie purposed only Ge 
connection that can 

disconnect and reconnect ra 

without fuss. Ideal for a i 


nN 


(Cat, 4 ] 


myriad of projects where 
connecting and disconnecting 
power can be a problem. Reverse 
polarity conscious, sold as a pack of 





3 matching pairs. 





L 





SMD Vacuum Fide 


The only 










compone S 

Tweezers are clumsy. This 
device Bi 

lets yout” 7 
latch on to the top of the device without. Lia 
Especially handy for PLCC devices. 9 


Sybec | $3400 


Economy Brand 1W LEDs 
Cost effective alternative! 
We believe our in-house 
brand economy LEDs are 
just as bright as the Luxeon 
counterparts at a much 

















90 - 300VAC / DC 















NEV! 
cheaper price. See website for data. Meas Tester a 
Red Cat. ZD-0410 $10.95 (uo / bo Wainer idisd 
Green _ Cat. ZD-0412 $12.95 isa i 
Blue _— Cat. ZD-0414 $12.95 | High ay insted co 
White Cat. ZD-0416 $12.95 p 


indication. 





Thermoelectric (Peltier) Modules 
Solid si j 
and cooling 
These reliable 
thermoelectric devices 
cool to -27°C and heat 
to +64°C relative to 
ambient temperature. 
They require 12 - 15VDC, heatsinks, and fans 
veel on the application. 

tA [Cat ZP-9100 | 








EVV 










68W 8A (Cat. zp-9104, | 


Glue Impregnated Heatshrink 


Fc 






r wate oof and 

tpro onnections 

The glue inside the heatshrink 
releases as you shrink it 
creating a high quality seal. 


1.2 metre lengths. 










Dia Cat 1+ 4+ 10+ 
3.2mm WH-5600 $2.95 $2.60 $2.30 
6.4mm  WH-5602 $3.45 $3.05 $2.75 
7.9mm WH-5603 $3.95 $3.45 $3.15 
9.5mm  WH-5604 $4.45 $3.95 $3.45 
12.7mm WH-5605 $4.95 $4.45 $3.90 
19.1mm WH-5606 $7.95 $6.95 $6.25 


1800 022 888 


Freecall For Orders 


Antistatic a Station 






3.6V Rechargeable Cordless Screwdriver 





ify you want a nies 
soldering station 
that won't break the 






Use our powered 
screwdriver and install or remove multiple 


screws with ease. [eqt Tp-2495 — bank, the Goot is for 
1s $19.95 i > save you. It is ESD safe, 
3 has a digital temperature 





ad 
adjustment from 200 - : 


480°C at 65W, and a lightweight 


Ratehies care _ ~~ Invented Terminals 
t | soldering pencil. 





Don’ t use flirney 
terminal crimpers, 


60W SMD Soldering Tweezers 
this unit has a 
ratchet mechanism Ider § 


and solid construction. The Solder and desolder small er 


crimp die also has colour coded crimps components or large flat pack 












Si 









for red, yellow, wiles Cat. TH- ICs. Tips available from 2 to 

and blue. > a S 20mm. 2mm tips supplied. J 

Was $39.95 ~~ IS $00 9 tds Icat. 154700] 
ve 


Suitable for use 2 with 
electrical wire - 
up to 22mm? - i 
and make light work of cable — 
ties, heatshrink, light hook-up wire, and more. Quality 
insulated handles and a lock tokeep [Ege TH-1757 
them closed when not 
in use. 

as $12.95 


Soldering Iron Tip Conditioner 


Just 1H your hot tip ints the 
tin. The flux cleans and the 

solder tins your tip at the same 
time. J 








YCar 



























method of controlling an event such as a door strike or alarm etc. 
An ‘RFID Tag’ transmits a unique code when energised by the 
receiver's magnetic field. As long as a pre-programmed tag is 


RFID - Secure Access Without Keys! 
Radio Frequency Identity (RFID) is a contact-less 


Luxeon Star LED Driver Kit 


Power 1W, 3W, and 5W 
Luxeon LEDs ; 








recognised by the receiver, access is granted. = ie 


RFID Security Module Receiver Kit 


Ref: Silicon Chip June 2004. 


Provides normally open, normally closed 
relay contacts. Supplied PCB will mount 


behind standard wall 
plate. Kit supplied 
with PCB, tag, and 


it. KC-5393 
worth $9.95 ‘ . p 
all electronic absolutely FREE! Micromitter Stereo 
components. See below for extra FM Transmitter Kit 
rage Transmit quality audio 
ENS TED —Kevfob Style. Credit Card Style | to Your FM stereo! 

RFID Tags eyfob Style Credit Card Style | F-¢: silicon Chip Dec ‘02. 
These tags transmit a 40 bit This project features a 
unique code quality surface mount 


and are EM-4001 compliant. 
Two styles available: 


Includes 
1 Keyfob RFID tag 


Cat. ZZ-8950 
95 









from a 12V 
source! 

c Ref: Silicon e i 
Chip May 2004. Wi == 38 
Save $$$ off | al 


PCB, and all electronic 
components. 





pre-selected frequency to 
eliminate frequency drift. Kit 
includes PCB, case, silk screened 











| Campbelltown Ph (02) 4620 7155 
} Erina 


Smart Slave Flash Trigger Kit for Cameras 


Take photos like a professional! 
Ref: Silicon Chip July 2003. 


Not only does this project trigger a slave ay 
q i | flash unit, it can be configured to account for 
i on ultiple flash red-eye reduction systems too. 
supplied with PCB, case, silk screened 

inel, and all electronic components. 


Albury Ph (02) 6021 6788 
Bankstown Ph (02) 9709 2822 
Bondi Junction Ph (02) 9369 3899 
Brookvale Ph (02) 9905 4130 





Ph (02) 4365 3433 
Ph (02) 4965 3799 
Ph (02) 9683 3377 
Ph (02) 4721 8337 
Ph (02) 9741 8557 
Ph (02) 9439 4799 
Ph (02) 9267 1614 
Ph (02) 9531 7033 
Ph (02) 4226 7089 


Newcastle 
Parramatta 
Penrith 
Silverwater 
St. Leonards 
Sydney City 
Taren Point 
Wollongon 






Coburg 
Frankston 
Geelong 
Melbourne 
Ringwood 
Springvale 


Ph (03) 9384 1811 
Ph (03) 9781 4100 
Ph (03) 5221 5800 
Ph (03) 9663 2030 
Ph (03) 9870 9053 

Ph (03) 9547 1022 
O 


Aspley Ph (07) 3863 0099 
Brisbane - Woolloongabba 
Ph (07) 3393 0777 
Gold Coast - Mermaid Beach 

Ph (07) 5526 6722 
Townsville Ph (07) 4772 5022 
Underwood _ Ph (07) 3841 4888 
PHTRALIAN CATIA TERRITORY] CAPITAL TERRITORY 


Canberra Ph (02) 6239 1801 


Hobart Ph oa 6272 9955 
SOUTH AUSTRALIA 


Adelaide Ph (08) 8231 7355 






Perth Ph (08) 9328 8252 





: ope Park Ph (08) 8276 6901 
) SS evar 





Newmarket - Auckland 

Ph (09) 377 6421 
Glenfield - Auckland 

Ph (09) 444 4628 
Wellington Ph (04) 801 9005 
Christchurch Ph (03) 379 1662 
Freecall OrdersPh 0800 452 9227 | 











purchasing pre-built drivers. Kit includes 


Cat. KC-5389 





BH1417F processor, and is crystal locked to a 


Cat. KC-5341 
Sh 95 


front panel, and all electronic components. 


Interior Light Delay Kit MkII 


A great modification for your 
car! 

Ref: Silicon Chip June 2004. 

The new model interior light 
delay kit features a great fade out 
effect, and simplified wiring, even 
when used with modern cars. Kit 
includes PCB, case, and all electronic 
components. 





(Cat, KC-5392 


Digital Fuel Mixture Display Kit 
Numeric and bargraph readout! 

Ref: Silicon Chip 
Sept/Oct 2000. 
Keep an eye on 
your car's air/fuel 
ratio in real time. 
Works between 
11.8 and 20.6 for 
petrol, 12.7 - 21.5 for LPG. Kit includes 


PCBs, case, pre programmed 
Cat. KC-5300 


AIRFURL, RATIO. nee 


FUEL MIXTURE DISPLAY 















Seal 
-_ 


Qn 





Dr Video Kit MkII 


An even better video stabiliser! 






Ref: Silicon Chip June 2004. 
Movie companies 
deliberately tamper 
with the video signal to 
restrict copying, but 
this robs you of the true 
high quality picture your 
system is capable of and 
you deserve. Get the picture 
you paid for and strip out 
these annoying signals, 
including Macrovision, by connecting our Doctor Video Kit inline 
with your DVD player or VCR. Kit supports S-Video and composite 
video signals. Case, circuit board, electronic components and 








comprehensive assembly instructions are supplied. (Eqt KC-5390 
95 
[EXCLUSIVE TO JAYCAR!| 
Low Cost Audio / Video Distribution Amp 

without degradation. 

Ref: Silicon Chip 

in your house to ~ 

without any loss in signal quality. It is also ideal for presentations 
on multiple monitors, or you could use only the audio distribution 
Kit supplied with PCB, case, silk screened and punched panels, 
and all electronic components. Cat. KC-5320 
39° 


Six way distribution 
Nov 2001. 
source devices such as DVD players, VCRs, and cable television 
and wire audio to all point in your house! 
[EXCLUSIVE TO JAYCAR! 











| STILL NO. 1 FOR KITS 


We go the extra mile when putting together our 
kits. We always include top quality components, 
and in many cases we supply laser or die-cut 
screen printed panels, and much more. Beware 
of kit suppliers who do not supply these. 

If you happen to find a kit of the same quality, at 
a cheaper price, we will happily match our 
competitors price, and you still receive all the 


Jaycar benefits. 


PRICES VALID TO 31ST AUGUST 2004 


PIC micro, hook up wire, and 

all electronic components. 
10A 12VDC Motor Speed Controller Kit 
Not limited to motor 
speed control! 
Ref: Silicon Chip June 1997. 
Control motor speed, dim 
headlights, run 12VDC 
motors from 24VDC and . 
more! With the addition of a single 
MOSFET, it will handle 20A. Kit includes |Cat. KC-5225 
PCB and all electronic components to 
build the 10 amp version. 
Component Video to RGB Converter Kit 
Superior video quality! 
Ref: Silicon Chip May 2004. 
The super high quality of 
Component video is 
the best on offer, but 
what if your projector 
or plasma TV etc only 
has RGB inputs? This ww 
unit converts the Component signal to RGB format with 
minimal signal degradation. Kit supplied with PCB, case, silk- 
screened and punched panels, colour coded RCA sockets, 


QVAC plugpack and all electronic components. |Cat_KC-5388 
99% 


Remote Control Extender Kit MkII 
A simple AV solution. 

Ref: Silicon Chip July 1996. 
Add remote control ability to 
rooms with wired AV via a 
two-wire cable. Kit supplied 
with PCB, case, and all 
electronic components. 


Cat. KC-5209 


Audio / Video Transmitter 
Transmit AV signals to your TV! 
Ref: Silicon Chip July 1999. 

It transmits to your TV onto channel 0 
or 1 up to 20 metres. Kit supplied 
with PCB, case, antenna, and all 


Slectionlc Cat. KC-5272 
542 


components. 
www.jaycar.com.au 
Online Internet Ordering 













: 9 ® ®@ 


REMOTE CONTROL 
EXTENDER 


oh een 








@ 
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MicroZed’s Project Board for Big PICAXEs 


With the enormous popularity of 
PICAXE chips for experimenters (not 
the least due to Stan Swan’s articles in 
SILICON CHIP, which will return soon!), 
MicroZed, Australian distributors of 
PICAXEs, have released a project 
board suitable for 28 to 40-pin chips, 
to make experimenting with the larger 
PICAXE chips really convenient. 

The PC board comes from Revolu- 
tion Electronics in the UK (the makers 
of PICAXE) and is highly suitable for 
development or even one-of project 
work. MicroZed adds the extra bits to 
make it even more versatile, including 
along a 4.5V battery box, a program- 
ming socket, three resonators (4, 8 and 
16MHz-— you can program at one speed 
and run at a faster speed) and more. 

At time of going to press, no price 
details were available but MicroZed 





have assured us that all relevant in- 
formation will be available on their 
website as soon as it is received from 
the UK. 








New SILICON CHIP kits from Jaycar, DSE 


Jaycar Electronics and Dick Smith 
Electronics recently submitted their 
versions of recently published SILICON 
CuiP designs for our evaluation. 

Jaycar’s kit is for the Component 
Video to RGB Converter (Silicon Chip 
May 2004). The design of the electron- 
ics has not changed from the publica- 
tion but for ease of construction (and 
fewer problems) it includes a double 
sided PC board that has plated- -through 
holes. The kit is housed in a quality 
ABS plastic instrument case with silk- 
screened and laser cut panels, along 
with the colour coded RCA sockets 
of the original design. A 9V plugpack 
is included. 

The kit is now available in all Jay- 
car stores. With a catalog number KC- 
5388, it retails for $99.95 


Aces onda vaio 


woeapur vb 


19 } 608 ° 
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siliconchip.com.au 





The DSE kit department were very 
quick off the mark with their version 





of the SILICON CHIP Energy Meter, the 
second article of which only appears 
in this issue. 

Their kit is housed in a more tra- 
ditional “instrument” case than was 
the original and has a silk-screened 
front panel, making it look very smart 
indeed. 

The kit, Cat K-7217 sells for $127.00 
and will be available in all DSE/ 
PowerHouse stores, via mail or web 
order from the end of August. 





Versatile LogBox 
Data Logger 


The LogBox datalogger accepts sev- 
eral analog industrial sensors and ac- 
curately records the measurements in 
non-volatile memory. Setup and data 
retrieval is done ina PC via an infrared 
wand through the use of LOG CHART, 
Windows-compatible software which 
plots and prints graphs, lists loggings 
and exports data to spreadsheets. 
Special mathematical functions can 
be programmed. 

The 64x58x35mm logger has two 
universal multi-sensor channels 
with 0-50mV range. Accuracy is 
0.15% of full scale, while capac- 
ity is 8111 measurements/channel. 
Recording rate is from 0.5s to 30 days 
and its internal real-time clock is com- 
pliant to 2080. The unit is powered 
by an internal 3.6V lithium battery, 
with a life of 1250 days (logging every 
30s) or 560 days (logging every 5s). A 
LogBox pulse counter and logger is 
also available. 

LogBoxes are very economically 
priced and are being used for research, 
monitoring and control purposes in 
private companies and public or- 
ganisations, universities and colleges 
around the world. 


AUDIO MODULES 


broadcast quality 


Manufactured in Australia 


Harbuch Electronics pty utah 
9/40 Leighton PI. HORNSBY 2077 ' 





Ph (02 9476-5854 Fx (02) 9476-3231 


AUGUST 2004.57 


On the ‘net? Make free phone calls, courtesy of MicroGram! 


Aren’t overseas or long dis- users. Quality of calls is significantly better than normal 
tance phone calls expensive? phone-to-phone calls. 

How would you like to make It simply installs as an additional audio playback and 
those calls free? Talk for as long recording device on any USB port. MicroGram recommends 
as you like? And never get an- using “Skype” (www.skype.com) which at the moment isa 
other long distance phone bill free download; other programs like MSN Messenger, Net- 
again? Meeting, Yahoo Messenger, and ICQ are also compatible. 

Sounds impossible? We It is also possible to call standard phones from your Net- 
thought so — which is why we _ phone. However, this requires a subscription to a service 
took a second look at Micro- suchas freetalk1.avoip.com (Skype is now offering this fea- 


Gram’s USB NetPhone. ture as well [called “Skypeout”] but it is still in beta format 
OK, so (at the moment) there and apparently has not yet been officially launched). 
are a couple of caveats. You As we said, PC to PC calls are free; PC to phone call rates 


need to be on the ’net, as does to the most popular countries (eg, UK, USA, NZ, etc, are 

the person you want to talk to abouta tenth of standard rates (ie, about 2c/minute) . 

(at least for free calls). If you’re We plan on looking at this whole netphone communica- 

on broadband, from there on _ tionarea shortly in SILICON CHIP—but in the meantime, grab 

it’s completely free of charge. a yourself a Micro- |Qontact: 

(Dial-up, naturally, means alo- Gram USB phone Microgram Computers 

cal phone call charge to log on. And you will be logging up (rrp $89.00), plug |4/44 Bon Mace Cl Berkeley Vale 2261 

minutes/hours depending on your ISP plan). it in, download |qg). (02) 4389 8444 Fax: (02) 4389 8388 
We're not just talking home (fixed) phones — this USB the software. . . Website: WWW. microgram com.au 

Phone is a perfect solution for home, SOHO and travelling _ and start talking! : exhoeas 


Intelligent Systems Embedded PC for multimedia, control applications 


Ideal for control and multimedia _ power 1.8V CPU, running at 533MHz RS232, one RS232/422/485) are all 
applications, and products such as __ with up to a total of 512MB SDRAM. provided standard. 
kiosks & POS, the EM-660A, a 5.25” The integrated S3 ProSavage 4, The EM-660A also provides floppy 
form factor, multimedia capable and AGP 4X graphics support VGA, 36 bit diskand hard disk support and watch- 
network ready embedded PC. Its TFT/DSTN/STN LCD panels and 2 dog timer. Expansion is possible with 
low power fanless on-board VIA gig channels of 18 bit (2x18) | PC-104 and PCI slots. 
Eden CPU provides impressive mey/Y .. LVDS. On board audio 
performance running at 533 p> / fey provides line-in, mic-in, 
MHz with a 133MHz _ y/CD-in, line-out & speaker- 
FSB. aes out connectors. 10/100 LAN, 
It is supplied with “*s 4 x USB, 1 multimode parallel 
the VIA Eden/Ezra low- Y port and 4x serial ports (three 












































Contact: 
Intelligent Systems Australia 

PO Box 635, Cockatoo, Vic 3781 

Tel: (03) 5968 0117 Fax: (03) 5968 0119 
Website: www.intelligentsystems.com.au 


TAKE YOUR PIC 


Picaxe.com.au DISTRIBUTOR: fiieseZed.cem.au 


Developed for students, & professional performance FO Eee Lolo ae ef 


makes PICAXE the most easy-to-use micro ever: PHONE (02) 6772 2777 9-5 
PICAXE “programmer" is two resistors and a 4.5V battery! FAX (02) 6772 8987 24 Hours 


ALL PICAXE ITEMS ON OUR SHELVES! 


In AUSTRALIA: In NEW ZEALAND (South Island): 
Crack rt > altronics.com.au ° School Electronic Supplies © sicom.co.nz 
(John - 03 8802 0628) In NEW ZEALAND (North Island): 
And for chips in Australia: © oatleyelectronics.com o surplustronics.co.nz 
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SILICON CHIP WebLINK 


How many times have you wanted to access a company’s website but cannot remember their site name? 


Here's an exciting new concept from SILICON CHIP: you can access any of these organisations instantly by going to the 
SILICON CuiP website (siliconchip.com.au), clicking on WeBLINK and then on the website graphic of the compan 


looking for. It’s that simple. No longer do you have to wade through search engines or look through pages of inde 


month on the SILICON Cup WeBLINK page with your home pa 
up to 50 words of description— and this is repeated on the We 


point’n’click and the site you want will open! 
Your company or business can be a part of SiLicoN Cuip’s WeBLINK . For one low rate you receive a printed entry each 


vou're 
S— just 


aphic, company name, phone, fax and site details plus 
INK page on the SILIcoNn Cuip website with the link of 


your choice active. Get those extra hits on your site from the right people in the electronics industry — the people who 
make decisions to buy your products. Call SILICON CHIP today on (02) 9979 5644 


Our website is updated daily, with over 
5,500 products available through our 
secure online ordering facility. 
Features include semiconductor data 
sheets, media releases, software 
downloads, and much more 


JAYCAR ELECTRONICS 
Tel: 1800 022 888 


WebLINK: www. jaycar.com.au 
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JED designs and manufactures a range of 
single board computers (based on Wilke 
Tiger and Atmel AVR), as well as LCD 
displays and analog and digital 1/0 for PCs 
and controllers. JED also makes a PC PROM 
programmer and RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: jedmicro.com.au 


For everything in radio control for aircraft, 
model boats and planes, etc. We also carry 
an extensive range of model flight control 
modules including GPS, altitude and speed, 
interfaces, autopilot and groundstation 
controllers. More info on our website! 


Silvertone Electronics 
Tel/Fax: (02) 9533 3517 
WebLINK: silvertone.com.au 


We endeavour to provide a range of 
technical books of interest to the Radio 
Amateur as well as electronics enthusiasts, 
at competitive prices. Special discounts are 
offered to WIA members. We are the only 
bookshop of this type in Australia 
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Wireless Institute of Australia (VK2) 
Tel:(02) 9689 2417 Fax: (02) 9633 1525 
WebLINK: wiansw.org.au/bookshop/ 


Av-comm 


+ 


International satellite TV reception in your 
home is now affordable. Send for your free 
info pack containing equipment catalog, 
satellite lists, etc or call for appointment 
to view. We can display all satellites from 
76.5° to 180°. 


Av-COMM Pty Ltd 
Tel:(02) 9939 4377 Fax: (02) 9939 4376 
WebLINK: avcomm.com.au 
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Video 
WEL TEC 
Adaptors 


At QUESTRONIX we specialise in conversion, 
Switching and distribution equipment for VGA, 
video and audio. We have been serving the 
audiovisual industry as well as pro, semi-pro and 
domestic a-v equipment users since 1988. As well 
as being a 100% Australian manufacturer we also 
importa range of innovative and interesting items. 


QUESTRONIX 


Tel: (02) 4343 1970 —_— Fax: (02) 4341 2795 
WebLINK: www.questronix.com.au 


A 100% Australian owned company supplying 
frequency control products to the highest 
international standards: filters, DIL’s, voltage, 
temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators. 


Hy-Q International Pty Ltd 
el:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www.hy-q.com.au 


We specialise in providing a range of 
Low Power Radio solutions for OEM's to 
incorporate in their wireless technology 
based products. The innovative range 
includes products from MK Consultants, the 
world-renowned specialist manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413 Fax: (07) 4934 0311 
WebLINK: telelink.com.au 
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First fibre-to-the-premises installation for Sanctuary Cove homes 


Wave7Optics and Delfcam, the 


network installer and operator, have 
won the contract to install a 
FTTP (fibre-to-the-premises) network 
in the prestigious Sanctuary Cove 
residential development, on Austral- 
ia’s Gold Coast, 45 minutes from 
Brisbane. 

The two companies expect to con- 
nect more than 1500 homes by 
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the end of 2006. The initial phase, 
which has already begun, consists 
of 130 homes, at about $1950 per 
home. 

Sanctuary Cove, Australia’s first 
fully integrated residential resort. will 
be one of the the first Australian de- 
velopments of its kind to provide 
FTTP-based services. 

It will use the Last Mile Link to offer 


digital video, including local free-to- 
air, cable and satellite television chan- 
nels, video-on-demand services, wi-fi 
hotspots, the highest-speed Internet 
service in the country, multiple tele- 
phone lines per residence, a 
community intercom and security 
system featuring closed-circuit 
television and gate access control, and 
home automation services. sc 
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SERVICEMAN'S LOG 


Pipe locators, models & old crows 





With the price of domestic electronics equip- 
ment plunging ever lower and lower, I have 
had to diversify into other fields of electronics 
~ where people are prepared to pay for repairs. 
As a result, I get to repair some rather unusual 


equipment. 


NE INTERESTING DEVICE I 
(= recently asked to fix was 

a commercial pipe locator, 
as used by local councils. This con- 
sisted of a 33kHz/8kHz transmitter 
and a radio detection wand receiver. 
This device basically looks for signal 
induction in pipes, as well as in power 
cables. 

The only trouble was that this par- 
ticular unit didn’t want to oscillate. 
As I quickly discovered, the unit is 
supplied by a 5V source but this had 
dropped some 20% to 4V. But although 
being a helpful clue, the question was 
whether the power supply itself was 
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A COMMERCIAL PIPE 
AS USED BY THE LOCAL COUNCIL cc. 
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faulty (and so couldn’t deliver the 
power required) or was it the load that 
was giving problems and dragging the 
supply down? 

A cursory inspection of the AC/DC 
power supply didn’t reveal any clues 
and the circuit diagram supplied was 
a nightmare to interpret. Anyway, I 
decided to first check the load option 
and began by disconnecting the 5V 
rail to each of 20 ICs (by breaking the 
Vcc track). When I did this, the 5V 
rail gradually recovered as I discon- 
nected more and more of the ICs, as 
you would expect. However, one IC 
that was isolated had a dramatic ef- 


fect, with the rail jumping by nearly 
the full volt! 

Delirious with joy, I ordered the IC 
and when it came, I couldn’t wait to 
install it. However, it made no differ- 
ence! Bummer! 

I had isolated this particular IC 
by removing a jumper link but on 
inspecting the double-sided board 
more closely, I noticed there were 
some surface mounted capacitors on 
the same rail. These were all found to 
be resistive and it turned out that it was 
these components that were causing 
the 5V rail to drop to a level where 
the oscillator wouldn’t work. 

I removed one of these capacitors 
and measured it out of circuit but 
could find nothing wrong with it. I 
then did the same with eight other 
surface-mounted capacitors which 
were hung off the 5V rail and again 
none measured faulty. However, the 
unit was now working. 

So what gives? Well, it took a lit- 
tle while for the bell to toll for this 
idiot (I must be an idiot to work in 
this profession!). It was actually the 
cement (or glue) that was used to fit 
these surface mounted components to 
the board prior to soldering that had 
become conductive. Desoldering and 
removing the components had also 
melted or destroyed the glue link, so 
the circuit came good. 

Cleaning the board and refitting 
the capacitors restored the unit to 
full working order. 


The old turntable 


The Technics SP-10MkII-XAL is a 
professional quartz phase-locked di- 
rect-drive turntable which, I believe, 
cost about $4500 20 years ago — and 
the tone arm was extra! As a matter of 
interest, its claimed speed drift was 
within 0.002%! 

The one that came into the workshop 
was, I was told, an ex-ABC unit. And it 
had an unusual fault — when switched 
on, the turntable would sometimes go 
backwards! Still, that’s ideal for Rap 
music, in my opinion. 
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Items Covered This Month 






Pipe locator 

@ Technics SP-10MkII-XAL 
direct drive turntable 

@ Akai VS-G875EA-D VCR 

®@ Philips 21PT2302/79R TV set 
(LO1.1A chassis) 

®@ Philips 900 series TV set 
(KS685 KL9A-3 chassis) 

@ PanasonicTX-86PW100A 
widescreen TV set 

@ Nakamichi Soundspace SS-11 
home theatre system 


@ Teac EU-68ST-1 TV set em- 
ploying an 11AK37 chassis. 
















These decks use an external power 
supply (SH-10E) in a separate box, the 
connection being via a Cannon plug 
which supplies +5V, +32.5V and 140V 
DC. The owner had managed to borrow 
another power supply and the deck 
worked flawlessly with this. However, 
when I measured the three DC outputs 
of the original supply, they were all 
approximately correct under no-load 
conditions. 

Even so, there was obviously a prob- 
lem with this power supply. 

My next step was to compare the two 
supplies more thoroughly and I soon 
found that the good supply was 10V 
higher than the faulty one on the 140V 
rail. However, both supplies were high 
on this rail, the rail measuring +156.3V 
on the faulty unit and +163.2V on the 
good unit. 

It didn’t take long to find that C416 
(100u1F, 160V) was open circuit in the 
crook supply. I replaced this, along 
with a 22uF capacitor on the same 
rail for good measure. Now both sup- 
plies mirrored each other for the 140V 
output but to my disgust, the fault was 
still there! 

Because the turntable was going 
intermittently backwards, I figured 
that this had to be a logic problem 
and therefore the 5V rail was prob- 
ably the culprit. Under load, it was 
dropping to 4.6V, so I investigated 
this further. 

A few quick checks revealed the 
the collector voltage of regulating 
power transistor TR404 was incor- 
rect. It should have been at 11V but 
was down to 9V. I replaced capacitor 
C410 (1000uF, 16V) which restored 
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the 11V collector voltage and after 
adjusting R406, I now had a precise 
5V output on load. 

This cured the fault and I found that 
C410 had indeed dropped its value. 
Finally, I replaced the pilot lamp and 
gave it a good soak testing, just to be 
on the safe side. 


Warranty claims 


On the TV front, there have been a 
lot of warranty claims for consumer 
related issues. Apart from the lack 
of height, which I have mentioned 
before regarding letterbox/16:9 trans- 
missions, we now get a lot complaints 
for poor sound and incorrect colours 
on brand new TVs, whether they be 
from terrestrial broadcasts or AV in- 
puts. Almost all such problems are 
attributable to incorrect selection of 
the television system for Australia. 

We are CCIR (Comite Consultatif 
International des Radio-Communica- 
tions (International Radio Consulta- 
tive Committee)) System B/G (“B” 
being for television channels Band 
I/II and III) and “G” for German UHF 
channels. Our colour system is PAL-D 
and our sound system is 5.5MHz and 
5.74MHz for stereo. 

Another problem is language. If this 
is set to Chinese, Korean or Japanese, 
it’s pretty difficult to work out how to 
put it back to English without a con- 
cise instruction booklet explaining the 
menu system. 

Perhaps the manufacturers should 
universally come up with a common 
colour code for various menu settings 
—eg, Australia B/G PAL-D, 5.5, English 
all in red. Or perhaps you could just 
select the country or city you are in 
and the set will automatically select 
the correct system. 


Back to the races 

My next job was an Akai VS- 
G875EA-D VCR which had noise bars 
at the top of the picture. 

I had sold this hifi VCR to a bookie 
back in 1998 and it had been in almost 
constant use recording horse races! 
Apparently, he used the on-screen 
real-time clock for timing the horses. 

Because it had seen so much use, 
I automatically concluded that the 
video heads were worn when the noise 
bars were mentioned. Unfortunately, 
you can’t buy the heads by themselves 
— instead, you have to get the upper 
and lower drum assemblies (including 
the motor). 


The Legendary 
DC-X Re-invented 


The new DC-X continues the 
legend as the benchmark for 
performance and value... 


Why? Here's some reasons... 
Superb Accuracy 
Brilliant Bass 
Amazing Efficiency 


Kits available from $1,149. 
Also available fully assembled 


Call or visit our web site for 
more details! 


DC-X Gen IV 


} jy 
RESEARCH 


BUILT BY US, SOLD BY US 


52-54 North Terrace 
, Kent Town 5067 South Australia 


FreeCall 1800 818 882 
www.vaf.com.au 
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Serviceman’s Log — continued 





THE BOOKIE’S VCR 


Enfield Electronics said they could 
obtain these parts in about four weeks 
and I was about to send a confirmation 
fax for the order when I noticed that 
the supply guide wasn’t engaging fully 
home on the lefthand side around the 
head drum. Examining it carefully, I 
found some white plastic — presum- 
ably from a broken cassette — that had 
got caught on the grease. Removing it 
enabled the auto tracking to tune out 
the noise bars. 


Unreasonable customer 

Sometimes clients with warranty 
claims can be unreasonable. 

We had one lady with the same 
model Philips TV who also com- 
plained of a faulty AV input and that 
her son couldn’t play his video games, 
there being no sound or picture. 

She demanded we call out immedi- 
ately and bring a loan TV. Despite her 
obvious attitude problem, we could 
handle all this but I began to get tetchy 
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when she gave me the wrong address 
for her home and I had to walk a long 
way with a loan TV to get to it. 

She was in no mood to demonstrate 
the fault but I gently insisted that I had 
to see what was going on. 

She had bought one of those 80 
games-in-one units advertised on 
TV and had correctly connected it to 
the AVR input on the back of the TV, 
which she selected with the remote. 
However, when she switched on the 
video game, she put the card in back 
to front. I pointed this out to her, 
whereupon she proceeded to argue 
that she knew exactly how to use this 
game and she was doing it correctly 
and I knew nothing. 

Well, what can you do? Fortunately 
the phone rang and she left the room 
to answer it, giving me the chance to 
turn the game around and plug it in 
correctly. When she returned, I already 
had the game running with sound, pic- 
ture, colour lights and action. 


She demanded to know how I had 
fixed it so quickly, so I gladly enlight- 
ened her. She took this with particu- 
larly bad grace and then refused to pay 
for the service call. 

In the end, I just picked up the loan 
set and hiked back to the car. The old 
crow wasn’t worth arguing with and 
I certainly won’t be going back there 
again. 


A sickly Philips 

A Philips 21PT2302/79R TV set us- 
ing an L01.1A chassis came in with an 
intermittent “no sound” fault and poor 
picture and colour on AV2. 

I started by checking whether the 
correct Australian TV system had been 
selected and checked the option codes 
for the set. They were all OK. What’s 
more, in the SAM mode, there were no 
fault codes in the error buffer. 

I started with the sound problem 
and, using an audio probe, traced 
the TV sound all the way to the AV 
switching IC (IC7801 HEF4052BT), a 
surface-mounted 16-pin device. I also 
checked the Vdd voltage on pin 16 to 
find it was very low and traced that 
back to R3801 220Q which is fed from 
the 8V rail, which was correct. 

Fitting a new IC fixed the sound and 
I thought that if I also changed IC7802 
(HEF4053BT), it might fix the picture 
too as it is such a similar switching 
IC. Unfortunately, changing it made 
no difference so that theory quickly 
bit the dust. 

From here on, it looked as though it 
might get tricky. However, my hunch 
was that EEPROM IC7602 might have 
become scrambled, so I changed that 
as well as it’s such an easy job (only 
eight pins and not even surface 
mounted!). 

That proved to be a good move as it 
fixed the AV2 picture problem. I then 
checked and reset the options where 
necessary, before soak-testing the set 
and releasing it. 

How or why the faults occurred is 
difficult to comprehend — perhaps 
there was a power surge in a storm 
that scrambled the memory and AV 
switch. 


Lightning strikes thrice 

I recently had a 1985 Philips 900 
series KS685 with a KL9A-3 chas- 
sis come in to the workshop. It had 
suffered from a power surge during 
a storm and now had three distinct 
faults. 
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First, the TV/AV switch on the front panel wouldn’t 
switch to AV video. Second, there was distorted sound 
on mono transmissions. And third, the yellow “Bilingual” 
LED was on all the time. 

The TV/AV switch is a slide switch that indirectly con- 
nects 12V to pin 12 of IC7068 (HEF 4066). The IC had been 
damaged and replacing this common analog device soon 
fixed that problem. 

The second problem wasn’t so easy to track down but 
eventually, by a process of elimination, it turned out to 
be the stereo decoder IC (IC7791, TDA2795). This IC also 
controlled the yellow “Bilingual” LED and replacing it 
fixed both problems. 

Interestingly, the two ICs that were replaced are on dif- 
ferent boards and these are in different locations inside the 
set. However, they were the only components damaged 
during the storm. 


Panasonic widescreen TV 


I was asked to do a service call on a Panasonic TX- 
86PW100A widescreen TV set which uses a EURO Tau- 
GIGA chassis and an 86cm picture tube. 

The set was dead after a power surge and I really didn’t 
think there would be much chance of repairing it in the 
customer’s home. These sets are quite complex and if 
the Digital Board is damaged, the repair job can be an 
expensive exercise. However, I decided to give it a go in 
the home because of its weight (86kg) and size (65 x 93 x 
59cm), along with its location on the second floor. 

When the power to the set was switched on, the indica- 
tor LED briefly came on and then went off again. Apart 
from that, there were no other signs of life. 

It’s not easy doing service work on a large, complex set 
in a confined space. However, I soon managed to establish 
that there was +5V standby on TPD8 but no +20V, +14V or 
+144V from the power supply. Nor could I get +376V on 
TPD6 to the primary of the switchmode power supply. 

There was, however, 240V AC from TPD1, D2 to TPD3 
and D4, which only left the bridge rectifier (D802). The 
bridge measured OK and it was R801 (2.7Q) which con- 
nected the negative to ground that had been destroyed 
— and quite violently. I looked around but couldn’t find 
any other shorts or problems that might have been associ- 
ated with this destruction. 

As I didn’t have the correct resistor in my toolbox, 
I hung a 2.2Q 10W resistor onto the remainder of the 
original resistor using crocodile clips. I was expecting 
this substitute to explode just as violently as the original 
when I switched it on but it didn’t. Instead the set came 
on, apparently no worse for wear. 

In the end, I had to go back to the workshop for the cor- 
rect part but both the client and I were both happy that it 
turned out to be so straightforward. 


Speaka da Nakimichi? 


My mate Pete speaks pretty good Nakamichi for an 
Aussie. However, after his 5-day nightmare escapade with 
a 2-year old $18,000 Soundspace SS-11 home theatre sys- 
tem, he is thinking of taking up Hungarian. This system 
had been struck by lightning and was for all intents and 
purposes dead except for the Standby LED flashing. 

Pete spend day 1 disassembling the thing and trying to 
figure out how it was supposed to work. Initially, for the 
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Need Affordable Bench 
Test Equipment? 
sii to Escort Instruments 


The range of Bench Instruments 

from Escort offer you real choices 
when you need to choose high quality, 
cost effective instrumentation for your 
lab or workshop. 

















“Whether you need: 

| DMM’s (to 5.5 digits), 
FUNCTION GENERATORS (to 15MHz), 
LCR METERS (Dual Display), 
DUAL/TRIPLE OUTPUT POWER 
SUPPLIES, 
there is a product to suit you. 


Escort Instruments have been building quality 
products for over 30 years, supplying customers 
and OEM's. Reliability, ease of use and functionality 
are what sets the Escort range apart. 





Talk to NewTek Instruments: 

Ph: 02 9888 0100 Fax: 02 9888 0125 
email: info@ newtekinstruments.com 
NewTek Instruments Pty Ltd - Sydney - Melbourne 


www.newtekinstruments.com 


ESCORT Escort Instruments - Think NewTek Instruments 


NewTek Instruments > 


ewww. elexol.com www.elexol.com www.elexol.com www.elexol.com 
i2nd Generation Low Cost : 
USB Data I/O Module 
Need to ag data into or out of a USB port? Here’s what you need 
meen) © 24 independently programmable Input/Output pins 
grouped into 3 ports. 
@ Single module high-speed digital Input/Output solution. 


@ Up to 128 modules can be connected to a single PC 
with capabilities of further expansion. 


3 @ Easy to connect by 0.1” pitch headers to suit standard 
IDC connectors. 


@ Integrated Type-B USB connector. 


5s @ On-board unique serial number in EEPROM and 
custom programmable FLASH microcontroller. 


© Both USB enumeration information & microcontroller 
can be re-programmed to suit customer needs. 


@ Module powered by the USB from the PC. 


Just some of our range of USB and MP3 modules ... 





i 
3 
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a 
3 USB MOD1 - USB MOD2 USB MOD3 - USB MOD4 - MP3 Mop4 & 
USB Plug and - USB Plugand USBPlugand _USBPlugand -ys1q01 chip. 3 
Play Serial Play Parallel 8- Play Serial Play Parallel 8-Bit Converts 
Development Bit FIFO Development clocked ake i 
Module. Development . Module (2nd repair data (MP 
j Up to 920k Module. So 1000k baud =Module (2nd stereo pe My 
2000 a Up to 8 Million  (RS232) and vf Upto 8 — out. Suitable for 
and 2000k baud bit 1 Mega- (000k baud Million bits driving Q 
F (RS422rRS480). pte) per seo, (AS422/RSA8S). (Megabyte) per headphses, : 


 Wisit our web shop @ wo, sestel, 20Ha 
E Elexol Pty Ltd 


Ph: (07) 5574 3988 Fax: (07) 5574 3833 | : 
(PO Box 5972, Bundall, Qid 4217) 3 


www.elexol.com www.elexol.com www.elexol.com www.elexol.com 
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DEATH IN A TURKISH TEAC 


main relay to switch on, there are a 
series of 5V rails that have to be OK. 
These are controlled by a CPU via a 
15-pin cable and a digital sound and 
video processor unit. 

Initially, there was no +5V rail due 
to the $1400 DSB board blowing up. 
After this had been replaced, the sec- 
ond 5V rail was low. Peter wasn’t sure 
about the central control unit and had 
to arrange with the agents to borrow 
one to check this one out. As it hap- 
pened, it was OK but he found parts 
of the power supply had blown — in 
particular, Q407, Q406 and Q408, as 
well as U403. 

Next, he had to sort out 5V rail No.3 
and he traced this to a small regula- 
tor (U402) on the headphone amplifier 
heatsink. Unfortunately, none of this 
was easy as the component layout 
diagram is split over a number of 
boards. 

With all the rails now correct, the 
system would then switch on properly. 
Finally, he had to reassemble it all and 
test it. On the sixth day he resteth and 
so endeth this story. 


Dead Teac 

I recently had to deal with a 2002 
Turkish-built Teac EU-68ST-1 TV set 
employing an 11AK37 chassis. This set 
was dead with no power and I found 
that FET Q801 (MTP6N60E) and two 
diodes — D893 & D892 — had been de- 
stroyed. I replaced these, along with 
the control IC (IC800, MC44608), but 
the supply still wouldn’t power up. 

Ispenta very long time checking out 
the rest of the circuit before conclud- 
ing it must be the chopper transformer 
(TR802) itself. I placed an order for a 
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new one only to be told I was going to 
be in for a bit of a wait. 

The delay wasn’t all that welcome, 
so I decided to take another look at the 
set and it was then that I noticed a tiny 
spark on the secondary winding. 

Iremoved the transformer and found 
a wire going along underneath it which 
had been shorting against one of the 
pins. I isolated this, then replaced the 
transformer and tried again. The set 
fired up perfectly! 


CD stacker adventures 

Paul is a all-round good guy and 
a highly qualified audio technician 
whose chief mission in life is to re- 
pair CD stackers for cars. It is his job to 
repair the very popular OEM Matsus- 
hita 6-Disc In-Dash Changer Assembly 
(CQEF7080) CD mechanisms that fit 
in Mazda, Toyota and Subaru cars, to 
name but a few car manufacturers. 

Just because he repairs so many 
of these does not mean they are a 
poorly designed mechanism. Their 
failure rate is just 0.0028% world 
wide. Instead, there are other reasons 
for the failures. 

On many occasions, just to appease 
customers, car dealers have attempted 
to recover CDs that are “stuck” inside 
the machine and have ended up ruin- 
ing the mechanism and PC board. As 
a result, the entire unit, worth about 
$1500, has had to be written off. 

It’s the CDs which often cause the 
trouble. What happens is that when 
the vehicle goes over a very rough 
surface and the unit is banged or 
bumped while changing discs, the 
CDs are jolted out of position and are 
not inserted correctly in the trays of the 
mechanism. This can also happen with 
copied CDs with labels that come off 
and stick inside the mechanism, with 
the result that the stacker mechanism 
jams and the trays jump off their cor- 
rect gears on the white cam. This often 
results in a cracked CD and the whole 
mechanism is seized solid. 





The Matsushita 6-Disc In-Dash Chang- 
er Assembly mechanism has no less 
than 371 moving parts. The black CD 
trays can be seen in the unit at right. 





The dismantled Sony Trinitron tube. 
Note the round burn mark on the 
shadow mask. 


It’s Paul’s job to strip down and 
realign the gears and trays, clean and 
replace any broken parts, reassemble 
and test. Sound easy? Well, check out 
the accompanying photo. You can just 
see the misaligned black trays on the 
righthand side. There are in fact 371 
moving parts and the device is worth 
about $500 to buy! 


Inside a picture tube 


Ever wondered what the inside of a 
picture tube really looks like? 

Taking into account the picture size, 
Sony Trinitron picture tubes are prob- 
ably the heaviest of all the cathode ray 
tubes manufactured. And recently, we 
got the chance to look inside one. 

It all came about when a Sony TV 
set came in with a purity problem on 
the lefthand side ofthe screen which 
couldn’t be corrected. As a result, the 
tube was replaced under warranty. 

As business was fairly quiet that day, 
rather than simply smash the tube and 
throw it away, we decided to carefully 
dismantle it and remove and exam- 
ine the shadow mask to see why the 
purity was out. This revealed round 
burn/scorch marks on either side of 
the Trinitron strip shadow mask (see 
photo), one being much larger than 
the other. 

Just how this happened is unknown 
as the client probably wouldn’t admit 
to what happened. However, it looks 
as though an intense amount of energy 
from say a large white dot on a black 
background caused the shadow mask 
to distort, giving rise to the purity 
problems. The reason why the circle 
is smaller on one side than the other is 
presumably due to the energy absorp- 
tion of the shadow mask strips. 

The things some people do to TV 
sets! sc 
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The 200W motors are the same motors as used in 
our scooters. The 300W motors are identical in 
size to the 200W but should not be used as 
replacement motors for the scooters as there is a 
200W limit in most Australian states. They are 
very powerful for there small size and although 
they are built for 24V use, they still produce lots of 
torque at 12V. They start rotating at only 0.5VDC, 
(yes 1/2 of a volt). We discovered that these 
motors would make great generators . When the 
200W and 300W motors were driven at a low 
speed with a cordless drill they produced roughly 
the same results: 6V open circuit, 5V @ 5A and 4V 
@ 8A; the 100W motors were not tested. Our 
freight costs to most Australian capitals on these 
motors will be very reasonable. 















97mm (+ shaft) Shaft: 8mm "D" shaped end with 
cir-clip groove. Weight: Approx. 1.1kg. $22 













200W output as used in our 
large scooter. 4 brush, 4 
magnet, 16 pole. 11 tooth ~@ 
chain sprocket to suit a chain 
pitch around 7mm. Double ball 
bearing for long life. Mounting 
bracket with 4 treaded holes 
6mm X 1mm (M6). 24VDC, 
11.0A 2750 RPM, 100mm Dia. X 80mm L (+ shaft) 
Shaft: 27mm X 8mm (8mm x 1.25mm (M8) LEFT 
HAND THREAD end) 2kg. $30 










300W output. 4 brush, 4 magnet, 
16 pole. 11 tooth chain sprocke’ 
tosuitachainpitcharound @ 
7mm. Double ball bearing for 
long life. Mounting bracket with 4 
treaded holes 6mm X 1mm (M6) 
24VDC, 16.4A, 2650 RPM, 100mm 
Dia. x 80mm L (+ shaft) Shaft: 
27mm x 8mm (8mm x 1.25mm (M8) RIGHT HAND 
THREAD ena) 2kg. 


These are the drive comp- 
onents from our 100W 
scooter including the 
motor, toothed belt, 
pullies & rear 

wheel/ axle tl 











Ideal for 
robotics 
projects 
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These are serious chargers & will charge at a fast 
rate slowly reducing the current with the increase 
in charge but should not be left charging 
indefinitely. Charging figures from a quick test 
were 2.5A charge @ 11V, 2A charge @ 12.4V and 
0.4A charge @ 14.9V. These chargers are 118mm 
LX 66mm H X 84mm W and weigh 1.4Kg. In side 
they have a 3300uF cap and what seems to be a 
5A bridge rectifier and have Australian a vals. 












240VAC - 12VDC @ 
2300mA: (SCC12) $1 


240VAC -24VDC @ 
1300mA: Benz) $1 





A | be easily be soldered to. 
4.| CONTROLLER (SPC150) 





la of Print Heads/ 
| | Cartridges. The 


> }|Watch, VOX (only with optional Head 


These batteries measure 150mm L X 94mm H X 
95mm W and weigh approx. 4100g. If you are 
looking for a charger check out our (SCC12) and 
(SCC24) mains powered chargers. 


Speed controller modules for the 24V motors we 
stock. They come with a connecting diagram. 
Only 7 wires are used for the speed controller 
function: Battery, Motor & 3 wires for the speed 
control potentiometer. These units require a 4K7 
or 5K pot & a 2k7 resistor (not supplied) to take the 
place of the original throttle. Optional connections 
are for auxiliary circuits etc..We don't supply any 
additional connectors. 
Modules easily come 
apart & the terminals can 


UP TO 150W/24V 
MOTORS: $14 ; 
INTROLLER (SPC350) 
UP'%® 350W/24V 
MOTORS:$24 







Used but in good condition, supplied with battery, 
charger, black & white ink cartridge (tested as 
functional but not guaranteed). Overall dim. 49 X 
112.5 X 302mm & weighing 900g. Up to 5.5 ppm, 
built-in IrDA port comms. (no cable required). with 
the built-in battery it is able to print over 100 


}pages. A universal power adapter is supplied as 


standard. $99. (BJC50). The optional used IS-12 
Colour Image Scanner Cartridge plugs in to 
transform the printer into a 360dpi 24 bit colour 
sheet feed scanner. 

$49. We have 

a limited number, 



















optional Scanner’ 
Heads available only 
with a printer purchase. 


(NEW) Digitalk SP3380D, 40 Channel UHF 
CB Personal Mobile Radio, requires four AAA\ 
batteries (not supplied).Features inc. Up to 5 
Range, Backlight LCD Display, Elec- 
tronic Power On/Off, Menu Function, 
channel scan & call alert, key lock 
function, Battery low indicator, ex- 
ternal Mic/Ear Jack Output, Remov- 
able Belt Clip, Dual Watch, Stop 


set), Duplex, Buy 2 or more for $35ea 
$39ea. 


(RX434LC)$9 






With a150 Watt Electric 
Motor and 12V/17aH battery 
this trolley will travel a 
distance of 18-20km 

Folds away for trans- 
port or storage. 











Suppliers of kits and surplus electronics to hobbyists, experimenters, 
Orders: Ph ( 02 ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
" major Deut cards accepted, Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 





This kit is a redesign of our popular garage remote 
K023. Features inc.12VDC output for door / gate 
drive motor, a timed output for a light, built in 
battery charger. Some new features inc. optional 
4ch key-fob transmitter (TX7), optional parts for 2 
MOSFET (K023A0) (latching or momentary) 
outputs for alarms & lights etc. independent of the 
door. K023A. $39. Output. kit $12. Suitable Power 
adaptor. $6. 

















Wireless interface for mobile phones, PDA, Palm 
pilots, notebook PC, digital cameras & printers 
etc. Inc.USB to IrDA adapter and USB cable. 
System Req.: Pentium | or compatible IBM PC 
with an available USB 
port; Win98, 2000, ME, 
XP. Features inc. USB 
REV.1.1 & IrDA 1.1 

compliant, Compatible 
with FIR 4Mbps, MIR,SIR & 
ASK 56Kbps, USB plug & play. 
Self powered from PC. $33.(IRDA1) 





Dim: 40x 40x 4mm. 

GP1 4.0A Device/D T 65°/Qmax42W, $10 
GP26.0A Device/D T 65° / Qmax 60W: $13 
GP3 8.0A Device /D T 65°/ Qmax 75W: $16 





This is a redesign of our popular CFL kit and is 
designed to power 1 or a combination of compact 
fluorescent lamps up to 20W 50W or more 
with some small push-on 
heatsinks. It is now possible ¥ 
to buy some CFLs for less 
than $5ea from Supers 
markets and discount 
stores making this kit 
great for cheap altern- § 
ative lighting for shacks 


























oatleyelectronics.com 


(SC2) ELECTRIC BIKE: 
his is an excellent electric 
bike with a robust design & 
re power. Comes with 2 X 12 


* ‘ 






olt batteries & 200 watt motor, 
ruises at 18km/h fo 
pproximately 20km. Features 
inc. variable speed, adjustable 
handlebars & seat, lights 
inflatable wheels, side stand 
helmet box & more. It comes complete with charger. 
Unlike some these have Australian electrical approvals} 
inc. C-TICK. Speed: 18km/h, Motor: 200W, Battery: 
12V 12AH, Range: ~20-35km, G.W: 27KGS N.W: 24kgs. 





industry & professionals. 
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Last month, we looked at the main features 
of the Energy Meter and described the 
circuit. This month, we present the full 
construction details and give the calibration 
procedure. 


UILDING THE ENERGY METER 

is quite straightforward but make 
sure that you refer to our warning 
panel. This is not a project for the 
inexperienced! 

As shown in the photos, all the parts 
are mounted on two PC boards: (1) a 
main PC board coded 04107041 (138 
x 116mm); and (2) a display PC board 
coded 04107042 (132 x 71mm) for the 
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LCD module and switches. 

Note that the display board was de- 
signed to accept three different LCD 
modules — from Altronics, Dick Smith 
Electronics and Jaycar. The straight- 
line 14-pin connection caters for the 
Altronics and DSE LCD modules, 
while the dual 7-way connection is 
for the Jaycar module. 

Altronics, Dick Smith Electronics 





and Jaycar will all have kits for this 
project, so obtaining a kit will be 
easy. Note, however, that Dick Smith 
Electronics will be supplying a dif- 
ferent case to the one used for our 
prototype. They’ve also altered the 
PC board layouts slightly, to get eve- 
rything to fit inside their case. Their 
kit department built a fully-working 
prototype to confirm the design (see 
photo) and full instructions will be 
supplied with the kit. 

Begin by checking the PC boards for 
the correct hole sizes. The LCD module 
and transformer require 3mm mount- 
ing holes, while the switches require 
6.5mm holes. In addition, 2mm holes 
are required for the mains wire con- 
nections. 
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Fig.8: follow this layout to install the parts on the display PC board. The 
Altronics LCD module goes in the red position, the DSE module in the blue 
position and the Jaycar module in the green position. 


Check also that there are no breaks 
in the copper tracks or shorts between 
any of the tracks or pads. Note, how- 
ever, that one of the tracks on the main 
board has no connection at one end (ie, 
near the 10Q resistor, to the right of 
the transformer). This is correct — this 
track simply functions as an earth 
guard, so don’t join it to anything. 


Display board assembly 


Fig.8 shows the component layout 
on the display board. Install the wire 
link first, followed by trimpot VR1 and 
diodes D3-D5 (make sure the diodes 
are all oriented correctly) 

That done, install the 10uF capaci- 


This photo shows the 
completed display 
board assembly with 
the Altronics 

module in place. 

flat ribbon cables are 
used to connect it to 
the main board, via 
header sockets. 
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tor, again taking care with polarity. It 
must be mounted with its leads bent 
at right angles, so that capacitor lies on 
its side against the board. This is nec- 
essary to provide clearance when the 
assembly is later secured to the lid. 

If you are using the Altronics LCD 
module, the 6-way and 4-way rainbow 
cables need to be soldered into posi- 
tion now, since the LCD module covers 
the wiring points. Both cables should 
be about 120mm long. Similarly, you 
should also fit the six PC stakes adja- 
cent to the switch positions — ie, two 
adjacent to S1, one each next to S2 & 
S3, and two adjacent to S4. 

Now for the LCD module. Both the 


6-WAY 
CABLE 







Altronics and DSE modules are con- 
nected to the PC board using a single 
in line 14-pin header, while the Jay- 
car module uses the dual 7-pin header 
instead. 

Before mounting the module, fit two 
M3 x 9mm Nylon screws and nuts to 
the two corner positions opposing the 
header — see Fig.8. Do the nuts all the 
way up, then push the module down 
onto the PC board and secure it using 
two more Nylon nuts. Finally, make 
sure that the header is pushed flush 
against the PC board before soldering 
all the header pins. 

The display board assembly can 
now be completed by installing 
the four pushbutton switches. The 
switch terminals are wired together 
and soldered to the PC stakes using 
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Fig.9: the switch terminals are wired together and soldered to adjacent PC 
stakes on the display board using 0.7mm tinned copper wire. 


0.7mm tinned copper wire as shown 
on Fig.9. 


Main board assembly 

Fig.10 shows how the parts are in- 
stalled on the main PC board. Begin 
by installing the links and the resistors 
but don’t install the 0.01Q 3W resistor 
(R1) or link R2 at this stage. You can 
use the colour code table (Table 1) as 
a guide to selecting each resistor but 
it’s also a good idea to check the val- 
ues using a digital multimeter, as some 
colours can be hard to read. 

Next, install the diodes and bridge 
rectifier BR1, taking care to orient 
them as shown. That done, IC1 can 
be soldered directly to the PC board 
and a socket installed for microcon- 
troller IC2. Don’t plug the IC in yet 
— that step comes later, after a few 
initial checks. 

The capacitors and crystals can 
be mounted now. Make sure that the 
100uF and 1000uF 25V electrolytic ca- 
pacitors are placed in the correct posi- 
tions and check that all electrolytics 
are oriented correctly. Once they’re in, 


Q 
i) 
Q) 
Q 
Q 
Q) 
J 
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install transistor Q1 with its metal tab 
facing towards the battery. Similarly, 
install regulator REG1 as shown. 

The next step is to install PC stakes 
at all those points marked with a green 
asterisk (*). There are eight PC stakes 
in all. Follow these with the MOV and 
the 4-way and 6-way pin headers (the 
plastic guide tabs on the headers go 
towards the centre of the board). 

Resistor R2 is next on the agenda. It 
is made using 0.2mm enamelled cop- 
per wire. Note that you must remove 
the enamel insulation from the wire 
where it is soldered to the PC board, 
so that the solder flows onto the bare 
copper. This can be done by heating 
the wire with a soldering iron so that 
the insulation melts, before applying 
the solder. 

Resistor R1 (0.01Q) can now be in- 
stalled and soldered in place. Finally, 
complete the PC board by installing 
the 3-pin header (ie, to take link LK1 
or LK2). 


Battery back-up 
The back-up battery is required only 


4-Band Code (1%) 

red red green brown 
brown black orange brown 
brown black red brown 
blue grey brown brown 
blue grey black brown 
brown black black brown 


if the Energy Meter is to be used for 
long term measurements, where the 
elapsed time and kWh tally must be 
kept in memory if there is a blackout. 
Most people will elect to leave the 
battery out, since they don’t need 
this facility. 

If you do intend to use the battery, 
solder the battery clip lead to the PC 
stakes. A hole is also provided on the 
PC board for the battery holder and this 
is secured using an M3 x 6mm screw, 
nut and shakeproof washer. A dab of 
silicone sealant can be used to ensure 
that the nut cannot come loose. 

Resistor R3 (680Q, 0.5W) is installed 
on the PC board only if you intend us- 
ing a rechargeable battery. Also, don’t 
install the battery clip if you elect not 
to use battery back-up, as it could short 
out other components. 

Although the battery holder pro- 
vides a firm grip on the battery, it’s 
possible that the battery could come 
loose if the case is subject to rough 
treatment or vibration. To prevent 
this, two M3 x 15mm tapped Nylon 
spacers are installed on the PC board 
at either end of the battery, to prevent 
horizontal movement. 

Alternatively, these two Nylon 
spacers can be attached to the side of 
the case instead and at least one kit 
supplier has opted for this method. 

A third Nylon spacer is later fas- 
tened to the side of the case above the 
battery to prevent vertical movement, 
thus effectively trapping the battery in 
its holder (see photos). 

Note that all spacers should be at- 


Value uF Code ElACode IEC Code 
104 100n 
333 33n 
102 1n0 


33 33p 


100nF 0.1pF 


33nF 0.033uF 
1inF =: 0.001u1F 
33pF - 





5-Band Code (1%) 

red red black yellow brown 
brown black black red brown 
brown black black brown brown 
blue grey black black brown 
blue grey black gold brown 
brown black black gold brown 
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M3 x 15mm 









SOLDER LUG 


**R3 = 6800 
HAR 


tached using M3 x 6mm Nylon screws. 
Use a countersunk Nylon screw to se- 
cure the spacer that’s attached to the 
side of the case. 


Attaching the header sockets 


The next step is to attach the ends 
of the rainbow cable leading from the 
display PC board to the 4-way and 6- 
way header sockets using the supplied 
metal crimp connectors. These are 
crimped to the stripped wire ends and 
secured in place with the insulation 
clamp using small pliers. The connec- 
tors are then slid into the pin header 
socket shells (but make sure you get the 
headers the right way around). 

That done, it’s a good idea to go back 
over the two boards and check that all 
parts are correctly oriented and are in 
the correct locations. 


Initial tests 

Now for some initial tests of the PC 
board assemblies. In the interests of 
safety, these tests are carried out using 
a low-voltage DC or AC power supply 
(eg, from a plugpack). The step-by-step 
procedure is as follows: 

(1). Connect a 12V DC or 10-12V 
AC supply to the X and Y PC stakes 
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QV BATTERY (OPTIONAL) 


REC 
BATTERY ONLY 


M3 x 15mm 
NYLON SPACER 


viel 
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adjacent to BR1. If you’re using a DC 
supply, it can be connected either way 
around since the bridge rectifier takes 
care of the polarity. 

(2). Measure the voltage between 
REG1’s tab and its output pin — you 
should get a reading of 5V. If the volt- 
age is less than 4.75V or more than 
5.25V, switch off the power immedi- 
ately and check for incorrect compo- 
nent placement and orientation. 

(3). Assuming everything is OK, 
switch off, plug IC2 into its socket 
(make sure that it is oriented correctly) 
and adjust trimpot VR1 on the display 












6-WAY 
CABLE 


4-WAY 
} CABLE 


Fig.10: here’s how to 
install the parts on the 
main PC board. Resistor 
R3 is installed only if 

a rechargeable back- 
up battery is used. Do 
not install the battery 
clip lead if you are not 
using a back-up battery, 
as it may short other 
components. 


board, so that the LCD module shows 
good contrast between the background 
and the displayed characters. 

(4). Check that the switches work 
by pressing the Function switch — the 
display should now show the cost in 
“$” rather than the “kWh” value (ie, 
at the lower righthand side of the 
display). 

(5). Hold the Function switch down 
until the display goes to the cost per 
kWh calibration mode. When it does, 
check that the initial 10.0c value can 
be increased with the Up switch and 
decreased with the Down switch. 


This circuit is directly connected to the 240VAC mains. As such, 
all parts may operate at mains potential and 


To ensure safety, this circuit MUST NOT be operated unless it is 
fully enclosed in a plastic case. Do not apply power to this device 
with the lid of the case removed. 


This is not a project for the inexperienced. Do not attempt to 
build it unless you are completely familiar with mains wiring 
practices and construction techniques. 
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CORD-GRIP GROMMETS 


FUSEHOLDER 


M3 x 6mm NYLON COUNTERSUNK SCREW 





PLACE SPARE INSULATED CONNECTOR 
OVER UNUSED RELAY TERMINAL 


Fig.11: this diagram shows how to install the mains wiring. Note that all mains wiring connections to the PC board 


should be directly soldered (do not use PC stakes to terminate these connections). 


(6). Press the Clear switch and hold 
it down for five seconds. The display 
should go back to the kWh reading. 

Assuming it all works, you can dis- 
connect the low-voltage power supply 
and move on to the next stage in the 
construction — installing power trans- 
former T1 and the mains wiring. 


Transformer mounting 

Transformer T1 and the relay can 
now be mounted on the PC board. 
The relay is secured using two M3 
x 6mm screws and nuts, while the 
transformer is fastened using an M3 
x 6mm screw, nut and star washer on 
one side and an M3 x 12mm screw, 
nut and star washer on the other. The 
latter mounting screw is also used to 
secure the earth solder lug, by fitting 
an additional star washer and lock nut 
— see Fig.12. 

After mounting the transformer, 
connect its 12.6V secondary leads 
to the X and Y PC stakes on the PC 
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board. Similarly, connect its brown 
and blue primary wires to the Active 
and Neutral positions on either side 
of the MOV - see Fig.11. 


Mains wiring 

To ensure safety, be sure to use a 
plastic case to house the Energy Meter. 
There must be no metal screws going 
into this case. DO NOT use a metal 
case for this unit. 

All kits will be supplied with a 2- 
metre extension lead, so you don’t have 
to wire up the mains plug and socket. 
All you have to do is cuta 750mm-long 
section from each end of this lead, for 
the mains input and output cables. The 
remaining 500mm middle section is 
then used to complete the mains wir- 
ing after the input and output cables 
have been installed. 

Begin the mains wiring by strip- 
ping back about 150mm of the outer 
sheath from each cable, then feed the 
two cables through the entry holes in 


the case (output cable at top). Solder 
their Neutral leads directly to the PC 
board, as shown in Fig.11 (do not use 
PC stakes here). Shorten each lead as 
necessary before soldering it to the PC 
board but don’t make them too short 
— you don’t want any strain on the 
leads once everything is in the case. 
Once that’s done, you can mount 
the safety fuseholder (be sure to use 
the correct type) and run the wiring to 
it. Note that the lead from the mains 
input cord goes to the end terminal of 
the fuseholder, while two other leads 
connect the middle terminal to the PC 
board and one of the relay terminals. 
To ensure safety, the fuseholder 
should be sheathed in heatshrink tub- 
ing (see photo). This involves slipping 
a 35mm length of heatshrink tubing 
over the three leads before soldering 
them to the fuseholder terminals. That 
done, the heatshrink tubing is slid into 
position over the fuseholder body and 
shrunk down with a hot-air gun. 
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12.6V CT @ 500mA, 7VA 
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ALL PARTS INSIDE THIS CASE 
OPERATE AT 240VAC. 


Use cable ties to bind the mains wiring as shown here, to prevent the wires from coming adrift. The fuseholder 
terminals are sheathed in heatshrink tubing and an insulated crimp connector is placed over the unused relay 
terminal to provide an extra margin of safety. Note, however, that all the circuitry operates at mains potential. 


All connections to the relay are 
made by terminating the leads in insu- 
lated spade crimp connectors. Be sure 
to use a ratchet-driven crimping tool 
for this job, to ensure a professional 
result. Don’t use a cheap crimp tool 
as supplied with automotive termi- 
nal sets — they aren't good enough for 
crimping mains connections. 

Note also that for safety reasons, it 
is wise to place a spare insulated con- 
nector over the unused NC terminal 
of the relay — see Fig.11. Having said 
that, all parts and wiring in this unit 
could be at 240VAC (depending on the 
house wiring) but there’s no harm in 
minimising the risk of contact. 


Mains earth wiring 

Now for the mains earth wiring — see 
Fig.12. First, slip a 25mm length of 
6mm-diameter heatshrink tubing 
over the two earth leads, then twist 
the bared wire ends together and 
feed them through the hole in the 
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solder lug. If the wires won't fit, it’s 
simply a matter of slightly enlarging 
the hole by running an oversize drill 
bit through it 

That done, the leads should be sol- 
dered to the lug and the heatshrink 
tubing pushed down over the connec- 
tion and shrunk down to protect the 
joint and provide strain relief. 

Finally, the solder lug can be at- 
tached to the transformer mounting 





screw using another nut and shake- 
proof washer. This arrangement not 
only anchors the solder lug but also 
provides earthing for the transformer 
case. 

Be sure to follow the earthing ar- 
rangement exactly, as it’s important 
for safety. In particular, note that the 
earth wires must be soldered. DO NOT 
rely on a crimp connection. 

You can now complete the wiring 


y 4 Fig.12: the mount- 
i ‘wee ing details for 
FEED THROUGH _ the earth solder 
lug. Twist the 


HOLE IN SOLDER 
neoneaa iam two earth wires 


together and feed 
them through 

the hole in the 
solder lug before 
soldering the 
connection. 
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PARTS INSIDE THis CASE 


ALL PAR ATE AT ‘240VAC- 





This view shows the completed prototype (with the display board unplugged). 
The back-up battery is optional and won’t be needed in most cases. Note the 
three Nylon spacers that are used to trap the battery inside its holder. 


by running the leads between the re- 
lay coil connection terminals and the 
PC board. These leads are crimped to 
2.8mm spade connectors at the relay 
end and soldered to PC stakes at the 
other end. It’s a good idea to cover the 
latter connections with 2.8mm heat- 
shrink tubing, to prevent the wires 
breaking at the PC stakes. 


Final assembly 


Now that the wiring has been com- 
pleted, the PC board can be secured 
inside the box using the four supplied 
self-tapping screws (one at each cor- 
ner). These screws go into integral 
mounting pillars within the box. 
That done, the mains cords should be 
clamped securely in position using the 
supplied cord clamp grommets. 

Note that these cord clamp grom- 
mets must grip the mains cords tightly 
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— you must not be able to pull the 
cords out, even if you place consider- 
able strain on them. Check this — it’s 
important to ensure your safety. 
With the cords now secured, use 
cable ties to lace the mains wiring 
together, as shown in the photo. This 


ALL PARTS INSIDE THIS CASE 
OPERATE AT 240VAC. DO NOT 
REMOVE THIS COVER WITH 
POWER APPLIED. 


ALL PARTS INSIDE THIS CASE 
OPERATE AT 240VAC. 


These warning labels should be 
used on the outside (top) and 
inside of the case. 





not only keeps the wiring looking neat 
and tidy but also prevents the leads 
from breaking since they can no longer 
“move about”. 

Next, secure the display board to the 
lid of the case as shown in Fig.13.This 
is mounted on six M3 x 12mm Nylon 
spacers, which in turn are secured to 
the lid using M3 x 6mm countersunk 
Nylon screws. 

Important: you must use Nylon 
screws where shown on all diagrams, 
to ensure that all mains voltages re- 
main within the case. There must be 
NO metal screws protruding through 
the Energy Meter’s case. 

The display board headers can now 
be plugged into their corresponding 
header pins on the main board. That 
done, the optional back-up bat- 
tery can be installed by fit- 
ting the battery clip, then 
pushing the battery down 
into its holder, so that it 
sits between the two 
board-mounted 
Nylon spacers at 
either end. The 
remaining M3 x 


I } 15mm Nylon spacer 


should then be installed im- 
mediately above the battery (see 
Figs.10 & 11) and secured using an M3 
x 6mm countersunk Nylon screw. 
There’s just one more thing you have 
to do before attaching the lid — place a 
shorting link onto either LK1 or LK2. 
Select the LK1 position if you want the 
relay to immediately switch on when 
power is restored after a brownout or 
blackout. Alternatively, choose the 
LK2 position so that the relay only 
switches on after an 18-minute delay 
when power is restored. 

Finally, attach the lid to the case, 
making sure that there are no compo- 
nents are shorted as the lid closes. The 
supplied metal screws can be used to 
secure the lid to the case, since they 
do not go inside the box. 


Calibration 


The Energy Meter is now ready 
for calibration so that it will display 
the correct wattage, kWh and energy 
costs. Calibration will also allow the 
brownout operation to function cor- 
rectly. 

As detailed in the accompanying 
panel, the various calibration modes 
are accessed by holding down the 
Function switch. Here’s the procedure 
for each mode: 
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(1). COST: for the energy cost adjust- 
ment, the display will show CENTS/ 
kWh on the top line and the cost (eg, 
10.1 Cents) on the lower line. The cor- 
rect rate can be obtained from your 
electricity bill but note that some 
electricity suppliers have different 
rates, depending on the amount of 
electricity used. 

This means that you will need to 

decide which rate applies to the ap- 
pliances being measured. 
(2). ZERO OFFSET: the OFFSET 
adjustment is made without a load 
connected. Press the Up or Down 
switch so that the wattage value stays 
at 0.00W (if a negative value is show- 
ing, the calibration value should be 
increased so it shows 0.00). 

Generally, the value should not 

need to be altered much from the de- 
fault setting. When changing values, 
it is important to wait for at least 11 
seconds so that the wattage value will 
update to its current reading with the 
new offset value. 
(3). POWER ADJUSTMENT: The 
POWER adjustment sets the calibra- 
tion of the wattage reading. This is 
done by connecting a high-current 
resistive load such as a two-bar ra- 
diator which can draw at least 5A (ie, 
a radiator with a rating of 1000W, or 
1kW). 

Alternatively, you could use a 
2.4kKW radiator which draws up to 
10A instead. Here’s the procedure: 

(a). First, you need to measure the 
resistance of the radiator when the 
elements are hot. To do this, set your 
multimeter to measure ohms and plug 
the radiator into a mains socket. Allow 
the elements to heat up to fully red for 
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The six 12mm-long M3 Nylon spacers are secured to the lid of the case using M3 x 6mm Nylon countersink-head screws. 
The display is then secured to these spacers using cheesehead M3 x 6mm screws. 


J.— M3 x 9mm NYLON SCREWS ~ 


i 
M3 x 6mm SCREWS 


Fig.13: this generalised diagram shows the mounting details for 
the LCD module and the display board. Be sure to use Nylon 


screws and nuts where indicated. 


a few minutes, then pull out the mains 
plug and quickly measure the resist- 
ance of the elements by connecting the 
multimeter probes between the active 
and neutral pins on the plug. 

Note that this resistance will begin 
to drop as the elements cool. Make a 
note of the highest reading and repeat 
the procedure by heating the radiator 
up again. 





(b). Now measure the resistance the 
meter shows when the two probes 
are connected together. This may be 
around 0.1Q and this value should be 
subtracted from the radiator element 
reading to obtain the true radiator 
resistance value. 

(c). Carefully measure the mains 
voltage using suitable mains-rated 
multimeter probes, with the meter 





The two mains Earth leads are twisted together, fed through the hole in the 
soldering lug and then soldered. A piece of heatshrink tubing is then slid down 
and shrunk over the connection to keep the leads together and provide strain 
relief. Use a small drill to enlarge the hole in the solder lug to accept the twisted 


Earth wires if necessary. 
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(1) The first calibration selection is the ENERGY COST ADJUSTMENT. The display will show 


“CENTS/kWh” on the top line and the cost (eg, 10.0 cents) on the lower line. The cost/kWh 
can then be adjusted from 0 cents to 25.5 cents in 0.1 cent steps by using the Up and Down 
switches to select the required value. 

(2) The next calibration selection is the OFFSET. This is used to zero the wattage reading 
to 0.00W when no load is connected. 

Basically, the Offset adjustment removes the effect of crosstalk between the current and 
voltage signals, which could otherwise cause a wattage reading to be displayed with no load 
connected. Setting this adjustment also prevents the kWh reading from increasing when the 
load is connected but there is no load current. 

During calibration, the word “OFFSET” is shown on the lefthand side of the display, while 
the current wattage value is shown to the right. Below this is the offset calibration value, 
which is shown between < and > brackets. The initial value is 7 but this can be adjusted 
from -2048 to +2048 in steps of 1 using the Up and Down switches. Each step represents 
an adjustment of about 0.12% in the wattage reading. 

(3) The POWER adjustment is next in the sequence and is used to calibrate the kWh value. 
The power calibration values are adjustable from -2048 to +2048 in steps of 1, with each step 
representing a change of 0.0244%. This gives an overall adjustment range of +50%. 

(4) Next comes the PHASE SHIFT adjustment facility. This alters the phase difference 
between the measured voltage and measured current. 

With a resistive load, the phase difference between the voltage and the current should 
be 0 —ie, they are in phase. However, the mains voltage monitoring and the current detec- 
tion circuitry used in the Energy Meter can introduce small phase changes that need to be 
compensated for. 

These phase differences can be trimmed out in 62 4.47us steps, ranging from -138.6us 


to +138.6us. This is equivalent to 0.08° per step at 50Hz, with a 2.49° maximum leading or 


lagging adjustment. 


(5) The next pressing of the Function switch displays the Brownout SAG LEVEL. If the 1 
mains voltage falls below this preset value, then a brownout condition is flagged on the lower | 


lefthand side of the display (ie, the display shows “SAG”). Typically, the brownout voltage 
can be adjusted from 290V all the way down to OV in 57 steps of about 5.1V each. 


(6) The SAG LEVEL CAL is the next mode in the sequence. This calibrates the volt- ‘ 
age reading shown for the brownout (SAG) threshold level and the hysteresis, so that | 


the unit trips correctly at the set voltage. This adjustment is available in 180 steps using 
the Up and Down switches, with each step changing the voltage reading by about 5V. 


(7) Next comes the SAG HYSTERESIS (Brownout hysteresis) adjustment. This sets the 


voltage above the SAG LEVEL to which the mains must rise before the brownout indication 
(SAG) switches off. Again, this voltage is typically adjustable in 5.1V steps from 0-290V. 

This hysteresis is included to prevent the brownout detection from repeatedly cycling on 
and off at the trip point. 


(8) The final mode is the SAG HALF CYCLES. This sets the number of mains half-cycles over 


which the brownout voltage must stay below the SAG Level before a brownout is detected. 

This factor is adjustable from 1-255 half-cycles in steps of one half-cycle. The default value 
is 100 (equivalent to a period of 1s for 50Hz mains), which means that the mains voltage 
must stay below the SAG Level for 100 half-cycles before a brownout is detected. 


If the brownout facility is not required, the SAG LEVEL can be set to OV (or to a very low 


voltage). This will effectively disable brownout detection and power will always be applied 
to the appliance. 

Once all the calibration modes have been cycled through, pressing the Function switch 
again returns the display to its “normal” mode — ie, so that it shows the measured values. 





set to measure 250VAC. 

(d). Using a calculator, square the 
mains voltage reading (eg, 240V x 
240V = 57,600) and divide the result 
by the true resistance of the radiator 
(eg, 57,600/50.0 =1152W). The result is 
the wattage drawn by the radiator. 
(e). Plug the radiator into the En- 
ergy Meter’s socket and adjust the 
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POWER calibration value until the 
display shows the calculated wattage 
value. Pressing the Up switch will 
give a higher wattage reading on the 
display, while the Down switch will 
give a lower wattage reading. Be sure 
to wait 11 seconds after each adjust- 
ment, so that the display has time to 
update. 


The actual value may change on 
each wattage update but it should 
average out to the calculated value. 
The calibration should be accurate to 
better than 0.5%, providing the mains 
voltage has not altered and that the 
multimeter is accurate. 

Note that the kWh calibration is also 
set by calibrating the wattage reading 
and is effectively locked to this calibra- 
tion. Typically, the wattage measured 
each second is divided by 3600 (the 
number of seconds in one hour). This 
divided value is then added every sec- 
ond to the existing kWh value. 

Note also that to convert from watt- 

hours to kWh, the value is divided by 
1000. In the Energy Meter, we are ob- 
taining the wattage over a 10.986328- 
second period and so we do not divide 
by 3600 and then by 1000. Instead we 
divide by 32,768 and then by 10. The 
result is the same. 
(4). PHASE SHIFT: this adjustment is 
not required for most purposes. This 
is because we have used resistive cur- 
rent and voltage sensing and this will 
not alter the phase by any significant 
amount. 

However, phase compensation will 
be required ifa different current sensor 
is used that introduces a phase error. 
For example if a current transformer 
is used in place of the 0.01Q resistor 
(R1) and it introduces a phase lag of 
0.2°, then a phase correction of 0.2° 
will be needed. 

The phase correction is made in 
the amplifier 2 signal chain. This 
means that a phase lag in channel 1 
will require that a similar phase lag be 
introduced into the second channel. 
Note that this phase lag (or delay) in 
channel 2 is a positive value. 

Alternatively, if the current trans- 
ducer introduces a phase lead, then 
the delay in channel 2 will need to be 
a negative value. 

The conversion from phase shift in 
degrees to phase shift in microseconds 
is made using the equation: shift in 
degrees = 360 x phase value in seconds 
x 50Hz. Alternatively, phase shift in 
seconds = shift in degrees/(360 x 50). 

For example, a 0.2° phase shift is 

equivalent to an 11.1uUs shift. In this 
case, we use the closest setting which 
is 13.4us (the phase settings are in 
4.47us steps). 
(5). BROWNOUT: four parameters 
must be set here: SAG LEVEL, SAG 
LEVEL CALibration, SAG HYSTER- 
ESIS and SAG CYCLES. 
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The Dick Smith 
Electronics version 
is built into a plastic 
instrument case and 
features slightly 


revised PC board 
layouts to suit the new 
layout. Note: prototype 
unit pictured here. 


The SAG LEVEL and SAG HYS- 
TERESIS should both initially be at 
OV, while SAG CYCLES should be set 
to 100 cycles. If these are not already 
set to these values, select the required 
mode using the Function switch and 
adjust the value using the Up and 
Down switches. 

If brownout detection isn’t required, 
simply set the SAG LEVEL to OV and 
skip the following procedure by 
pressing the Function switch until 
the display shows the hours, wattage 
and energy consumption. 


Parts List Addenda 


The following items should be 
added to the parts list: 


2 M3 x 9mm Nylon screws 

4 M3 Nylon nuts 

1 M3 x 6mm screw 

1 M3 x 12mm screw 

1 M3 metal nut 

3 M3 star washers 

1 50mm length of 6mm diameter 
heatshrink tubing 

Note 1: the six M3 Nylon 

countersunk screws specified 

for attaching the display board 


spacers to the lid should all be 
6mm long (not 10mm). 


Note 2: the 6 M3 x 12mm tapped 
spacers for mounting the display 
board should be made from Nylon. 


Note: 3: the earth lug must be a 
solder lug. Delete the crimp lug 
option. 


These items are also required if 

the back-up battery is fitted: 

3 M3 x 15mm Nylon spacers 

1 M3 x 6mm Nylon countersunk 
screw 

2 M3 x 6mm Nylon screws 
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For brownout calibration, just fol- 
low this step-by-step procedure: 

(a). Select the SAG LEVEL mode, 
then carefully measure the mains 
voltage using a multimeter with 
mains-rated probes (and set to read 
250V AC). 

(b). Set the SAG LEVEL voltage using 
the Up switch until the SAG indicator 
shows. Check that this is the correct 
SAG threshold by stepping down in 
value to check if the SAG indication 
goes off. Note that these changes must 
be done slowly since there will be a 
1-second lag for SAG detection. 

Note also that the voltage reading 
will probably not be the same as the 
measured mains voltage. This can 
be corrected by accessing the SAG 
LEVEL CAL mode and adjusting the 
reading shown on the lower line to be 
as Close as possible to the measured 
mains voltage. 

(c). Reduce the SAG LEVEL to a 
suitable value for brownout detection. 
Setting a low voltage will reduce the 
likelihood of a brownout indication 
and if set at below 50V, will com- 
pletely prevent brownout detection. 
Conversely, setting the SAG LEVEL 
voltage too high will cause nuisance 
brownout detection. 

A setting of between 200V and 180V 
should be suitable. 

(d). Adjust the SAG HYSTERESIS 


~ (brownout hysteresis). This sets the 


voltage that the mains must rise above 
the SAG LEVEL before the brownout 
indication switches off. In other 
words, the mains voltage must rise by 
the SAG Hysteresis value above the 
SAG Level in order to reapply power 
to the appliance. 

Generally, a setting of about 5-15V 
would be suitable here but make sure 
that when you add this hysteresis 
voltage to the SAG level, the result is 
less than the normal mains voltage. 
If not, the brownout detection (and 
indication) will remain in force after 


Circuit Correction 


FUSE 1 11 


So 
= 
SS 
S 
= 
SS 
= 


There are a couple of errors in 
the circuit published last month. 
First, the 2.2MQ resistor shown 
connected to the Active terminal 
of the load socket should in fact 
connect to the Active input via 
Fuse 1. Second, the relay con- 
nections were incorrectly shown. 
The corrected circuitry is shown 
above. Note: the wiring diagrams 
(Figs.10 & 11) are correct. 





the power returns to normal (and the 
appliance will remain off). 

(e). Finally, set the SAG HALF CY- 
CLES. You should use a value greater 
than 50 here, to ensure that any mo- 
mentary drops in the supply voltage 
are not detected as a brownout. 

A value of 100 should be suitable. 
This means that the brownout must 
last for at least one second before 
the relay switches off to disconnect 


power. 
That’s it — your new Energy Meter 
is now ready for use. sc 


AUGUST 2004 75 


CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Electronic 
conjuring trick 

This circuit was developed in re- 
sponse to a request from a Scottish 
conjurer. He wished to place four 
small, coloured balls on stage, each 
a different colour, and then invite 
members of the audience to come up 
and put one in their pockets. 

He wanted to be able to tell who 
had which colour without actually 
seeing the balls they had taken. This 
he could do if he knew the sequence 
in which the balls had been taken. 

The trick is implemented here 
with three balls instead of four, 
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since this is simpler by an order of 
magnitude. 

At first glance, three sets of three 
LEDs could be used to give an indica- 
tion of the order in which each ball 
was taken. However, such a circuit 
would be complex, with a readout 
comprising nine LEDs in all. With 
a combined analog and digital ap- 
proach, the number of LEDs can be 
reduced to just three. 

There are six possible sequences 
in which three balls could be 
taken. Supposing that we label the 
balls A, B and C. Ball A could be 
taken before ball B and vice versa. 
Ball B could be taken before ball C 


and vice versa. And ball A could be 
taken before ball C and vice versa. If 
each of these orders of priority can 
be recorded with a single LED (the 
LED being illuminated if the second 
ball is taken after the first), the trick 
is complete. 

The trick commences with the 
charging of the three 47uF capaci- 
tors through pushbutton switch S5. 
Initially, each of the reed switches 
(S1, S3 & S4) are closed by a magnet 
mounted inside each of the coloured 
balls. This means that as soon as S5 
is released, the capacitors begin to 
discharge. With the component val- 
ues shown, discharging takes almost 
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Adding an “RGB Flag” output to the 
Component Video/RGB Converter 


Some large-screen TV sets which 
are fitted with a SCART-type AV in- 
put connector need a positive ‘flag’ 
voltage fed to pin 16 of the SCART 
connector, to indicate when the 
input signals are in RGB compo- 
nent format. If this voltage is not 
present, the TV will not recognise 
the RGB signals and process them 
correctly. 

The Component Video to RGB 


a minute; therefore all three balls 
must be taken within this time frame 
(the capacitor values can be changed 
to suit). A JFET input op amp with 
high input impedance was chosen 
for IC1 so that discharging through 
- the inputs of the IC is negligible. 

When a ball is removed, the as- 
sociated reed switch opens and the 
discharging of the capacitor in that 
circuit is “frozen”, performing a sim- 
ple sample-and-hold function. IC1a, 
ICib and IC1ic compare the remain- 
ing charge on each capacitor, with 
the resultant sequence appearing on 
the three LEDs. 

The conjurer may either remember 
which sequence of illuminated LEDs 
corresponds with each sequence of 
coloured balls or he or she could 
work out the logic directly each 
time, perhaps “thinking out loud” 
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Converter design we published in 
the May 2004 issue of SILICON CHIP 
didn’t provide a DC flag voltage 
output for this purpose but it’s easy 
to add one if your TV set needs it. 
All you need to do is make an extra 
hole in the Converter’s rear panel, 
between CON6 and CONS, and fit a 
small ‘pin jack’ socket. Then a 220Q 
resistor is connected from the pin 
jack’s solder lug to the +5V output of 


about the three orders of priority 
displayed by the LEDs. 

The conjurer might not wish to 
risk having the LED readout perma- 
nently “on”, therefore the LEDs are 
enabled only when two metal points 
(perhaps pinheads) are touched with 
a moistened finger. Comparator IC1d 
provides this function, with its out- 
put normally “high” until the non- 
inverting input is pulled towards 
ground by finger contact on S2. 

Since the trick relies on consistent 
discharging of the three capacitors, 
these capacitors, together with the 
associated diodes, resistors and reed 
switches, should all be matched. 

If the trick is performed with 
only a moderate level of expertise, 
it should baffle and astound. 

Thomas Scarborough, 

South Africa. ($40) 


the 7805 regulator REG1, as shown 
in the diagrams. 

If your main RGB cable taking 
the video outputs of the Converter 
to your TV set doesn’t have a wire 
connected to pin 16 of the SCART 
connector, you'll need to add one 
using a length of insulated hookup 
wire. The Converter end of this wire 
(or the existing wire in the cable 
connected to pin 16) is then fitted 
with a pin jack plug, to mate with 
the added socket. 
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As you can see, we pay good 
money for each of the “Circuit 
Notebook” contributions pub- 

lished in SILICON CHIP. But now 
there’s an even better reason to 

send in your circuit idea: each 

month, the best contribution pub- 
lished will win a superb Peak At- 
las LCR Meter valued at $195.00. 

So don’t keep that brilliant 

circuit secret any more: send it to 

SILICON CHIP and you could be 
a winner! 





Keypad decimal 


encoder 


This simple design can be used 
as part of a combination lock or 
other controller circuit, where an 
individual output for each button 
press is required. It uses a conven- 
tional keypad with 12 keys and 7 
pins (eg, Jaycar Cat. SP-0770). 

Pressing a button connects the 


PICAXE-controlled 


solar fountain 


Add a solar-powered fountain to 
your fish pond or garden water feature 
with this unique PICAXE design. The 
prototype was constructed with a low- 
cost 12V DC camping shower pump 
(available from Jaycar), a 2W solar 
panel and a 12V 7.2Ah SLA battery 
for energy storage. 

A PICAXE-08 micro controls the 
fountain pump, switching it on for 
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OPTO1 — OPTO7: 4N35 OR SIMILAR 
IC1 - 1C3: 4001B 


associated row and column lines 
together. Each row and column 
output is connected in series with 
the LED ofa 4N35 optocoupler. The 
optocoupler outputs drive a matrix 
of 4001 NOR gates, which in turn 
encode the button press to provide 
a logic high level on just one of the 
12 outputs. 

For example, pressing button 
“5” connects the LEDs in OPTO2 


30-second bursts whenever sufficient 
battery power is available. Pulse-width 
modulation (PWM) of the pump mo- 
tor is used to reduce average current, 
providing a more appealing water flow 
as well as longer running time. 

The voltage from the solar panel is 
divided down by 18kQ and 8.2kQ re- 
sistors before it is applied to a PICAXE 
digital input on P3 (pin 4). When the 
panel output is higher than about 8V, 
the input will read high, whereas low- 
er voltages will read low. The program 


PIN14 OF 
IC1-3 


& OPTO6 in series. This completes 
acircuit from the +9V rail, through a 
1.5kQ current-limiting resistor and 
the two LEDs to ground. Both opto- 
coupler transistors conduct, pulling 
the inputs of IC2a low. 

The result is a logic high at the 
“5” output, with all other outputs 
remaining low. 

Peter Howarth, 

Gunnedah, NSW. ($40) 





uses this input to differentiate night 
from day, eliminating the need for an 
LDR sensor. 

Two resistors also divide the battery 
voltage down before it is applied to the 
PICAXE analog input on pin 1 (leg 6). 
The program periodically reads this 
input and using simple logic, chooses 
one of several strategies. 

If the battery voltage is less than 
about 11.4V, the pump is not driven 
and the program “sleeps” for 10 min- 
utes. Between about 11.4V and 14.5V, 
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D1 1N5819 


REG1 78105 


the pump is driven for 30 seconds fol- 
lowed by either 3, 5 or 10-minute rest 
periods. 

Above 14.5V, the pump is again 
driven for 30 seconds but the previous 
rest period is halved. If the voltage is 
still above 14.5V the next time around, 
the rest period is halved again, and so 
on. This prevents the battery from be- 
ing over charged, as the power used by 





‘2 = output to motor driver transistor 
‘1 = input to read battery voltage 
'3 = input to check for daylight 


= b0 
=b1 
=b2 
=b3 
=b4 
=b5 
=b6 
=b7 
= b8 
=b9 
=b10 
=b11 


symbol volts_11 
symbol volts_12 
symbol volts_13 
symbol volts_14 
symbol sleep_time 
symbol read_volts 
symbol motor_count 
symbol counter 
symbol short_sleep 
symbol medium_sleep 
symbol long_sleep 
symbol day_status 


volts_11 = 117 
volts_12 = 128 
volts_13 = 138 
volts_14 = 149 


‘approx. 11.4V 
2 5V. . 
'13.5V 

'14.5V 


short_sleep = 80 
medium_sleep = 130 
long_sleep = 255 


‘approx. 3 minutes 
'5 minutes 
‘10 minutes 


motor_count = 30 
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1N4004, 1N5819 








the pump will always be higher than 
the power produced by the panel. 
PWM output from the PIXACE on 
P2 (pin 5) drives the pump viaa BD681 
transistor (Q1). The programmed speed 
is sufficient to pump water through 
the fountain at a pleasing rate, with 
an approximate current consumption 
of 200mA/h. 

As youcan see, the pump will turn on 


wait 3 
sleep_time = short_sleep 


main: 
debug bO ‘use debug to check voltage 
if pin3 = 1 then goto day 


night: 
day_status = 0 
goto sleeper 
goto main 


‘useful for debugging 


day: 


day_status=1 ‘useful for debugging 


readadc 1,read_volts 


if read_volts > volts_14 then goto v_high_volt 
if read_volts > volts_13 then goto high_volt 

if read_volts > volts_12 then goto medium_volt 
if read_volts > volts_11 then goto low_volt 

if read_volts <= volts_11 then goto sleeper 


low_volt: 
sleep_time = long_sleep 
goto spin 


medium_volt: 
sleep_time = medium_sleep 
goto spin 





more often the sun- 
nier it is. | have run 
this system for over 
a week with the battery 
voltage sitting just below 13.5V and 
the fountain coming on every 15-30 
seconds during the sunniest part of 
the day. 

Robert Gatt, 

Port Fairy, Vic. 











high_volt: 
sleep_time = short_sleep 
goto spin 


v_high_volt: 
if sleep_time <3 then goto keep_same 
sleep_time = sleep_time/2 
goto spin 


keep_same: 
sleep_time = 2 
goto spin 


spin: 


pwm 2,200,125 ‘kick start motor 


for counter = 0 to motor_count 
pwm 2,100,125 
next counter 


sleeper: 
sleep sleep_time 
goto main 


You will need to load this 
program into your PICAXE-08. 
PICAXE chips and programming 
cables are readily available — see 
www.microzed.com.au 
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_wwwaltronics.com.au 
REMINDER! 


Our Sydney store is open 6 days a 
week and is now servicing all NSW 
mailorder & in-store customers! 
Located at 15 Short St. Auburn. 
DROP BY AND SEE US TODAY! 


1-300 797 007 


AUGUST FABULOUS FREEBIE! 


























SAVE A FORTUNE 
ON BATTERIES! 


INSPECT-A-GADGET® JUNIOR 


A magnifying lamp 
for under 
$50? YOU 
BET! 

Let junior- 
gadget be your 
eyes! Identify those impossible to read 
miniature components, without straining your 
eyes. Great for stamp and coin collectors, 
model makers, seamstresses, jewellers etc. 
300mm adjustable gooseneck 





5 Diopter 


No longer will you have 
to buy regular batteries for your 
appliances & devices. This charg- 
er will charge up to 4 NiCad or 
NiMH batteries at once, ensuring 
they're kept in top condition by 
discharging each cell before 
charging. Suits for AAA, AA, C, D, 
9V batteries. *No discharge function 
for 9V. 








Cable free 
gaming! 


These wireless controllers | 
for X-Box® and PS2® con- 

soles give you the free- 
dom of playing anywhere 
in your lounge room! You 
could even get up for a 
beer from the fridge and 
keep playing (10m range). 
They use a 4 channel 


SPECIAL DEAL! 
Get $10 off the price of the 
A 0288 when you buy 2 packs 
of NiMH batteries! (below). 


Why waste $$$ on throw 
away batteries? 
When these high 


_ 





radio frequency system | = 

ensuring reliable control power, long lasting 

& the flexibility of using nickel metal hydride 

up to 4 controllers rechargeable 

at once. batteries are good 
for up to 1000 . 

ALSO NOW AVAILABLE: Wired replacement controllers recharges! ie: They i 

for X-Box (X 3002) and PS2 (X 3004). $19.95ea will last you for Faas 

DONKEYS YEARS! me 





Stay in touch 
with your mates 


“WALKIE TALKIE” 
40 ch. UHF Radio 














Purchase products from the August specials to 
the value of $100 or more and you will receive 
a FREE weather resistant torch (valued at 
$7.95). Only while stocks last. AMAZINGLY 
HANDY! KEEP IT ON HAND FOR EMERGENCIES! 














Protect your family, possessions 
and home from criminals today! 


Supplied in 2 compact parts (lock box & keypad) and can 


be fully installed and programmed by YOU in just hours. It’s just that 
easy. It's by far the easiest alarm system we've ever evaluated! This 
comprehensive system features: « 6 individual zones with single 

or multiple triggering * Master & user codes * Recordable dialler 
message * Entry/exit delay * Battery backup option * Easy 

keypad programming ¢ Full system status display at keypad 

* Remote software monitoring option * 12 month warranty 


Protect ; 
windows | 
from 


intruders! 


This tiny unit 
can detect glass 
breakages up to |. 
9m away and 
uses both high and low fre- 
quency detection to avoid the 
false alarms that cheaper 
detectors are prone to. 
Powered by 12VDC with NC 
contacts to suit most alarms. 






RP $49.95 
$ 5365A 


= 


RRP $399 
$ 5264 





Everything you need for your alarm 
system in one handy pack! 


Save a fortune & ‘ 
buy all your acces- | 
sories at once! 

This comprehensive 
package includes: 

* Backup battery 

* Power supply 

* 2x PIR detectors 

* Warning stickers 

* Door reed switches. 
* 50m security cable 
* 30m fig. 8 cable 

* Tamper switch 









RRP $225 
§ 5262 





* Strobe light 
* Siren \sino 
* Siren cover 





UP TO A HUGE 2.3Ah CAPACITY! 





up to 5KM away AAA Size AA Size 













BARGAIN! 900mAh* 2300mAh* 
$4742B $ 4746C 

No licence required! Perfect handheld Single Pack 

radio for recreation, building sites, 4WDs, buy two or more packs & save 

hikers, campers etc. Features: * Backlit Two+ Packs 





LCD * Channel scan ¢ Call tone * Battery 
indicator « Dual channel monitor 

* Stopwatch « VOX » Repeater 
mode. Requires 4 x AAA batteries. 
HEAPS OF ACCESSORIES 
AVAILABLE! 


STARTER PACK BONUS! Ger everything you 


need to get started and SAVE! Buy a pair of X 0500 
UHF radios, 8 x AAA rechargeable batteries AND 


clubs, mobile DJs, church 
groups, schools etc. 
Includes a 2 channel 200W 
Biema amplifier (A 4154), a 
pair of 10 inch high power 









a charger for $120! SAVE $32.65! (x 0500S) 130W RMS Redback 
speakers (C 1000) and 
DELUXE LCD 2x 10 metre leads 


= REMOTE CONTROL: 


REPLACE UP TO 8 REMOTE 
CONTROLS WITH ONE! 8 


(P 0685)! Fantastic for 
addressing large wg 
crowds at sports 
events, fetes, 

demonstrations, fairs, ral- 
lies etc. This powerful PA 
pack will produce clear and 
crisp sound reproduction for 
Hl both music and speech. 







Coffee table covered in remotes 
again? Tired of juggling a handful of 
remotes just to watch a movie? With 
)® hundreds of pre-programmed codes or 
IR learning, the A 0988 can easily 








combine all the functions of your 
current remotes into one stylish 
unit. Lights up as soon as you 
touch it, even in the dark! 








RRP $199 
A.0988 






SUNWAVE 











Instant 
battery 
tester 

The FASTEST way 
to check battery 
life, 


Tests: D,C,AA, 
AAA,9V & button 
Cells. 





















Fao A safe and easy way to monitor 
your front door day or night! 

When the call button is 

pushed by your visitor the 

base station will show vision 

of your visitor and allow them 

to speak with you directly. 
Coupled with a S 5385 door 
strike ($47.20) you can even 
remotely unlatch your front 
E> door/gate to let visitors in. 
1a y) Black & White only. 


Turn your TV into a 
“a video intercom! 


RE This compact unit provides a quick 
| { inexpensive way to monitor your 
front door, or even your front yard! 


Ge ta It simply connects up to your 
$9498/ television (10m cable included) and 
: provides live, clear colour video from 


the camera unit outside. The wall mount 
intercom unit lets you speak to people outside 
without opening the door. Power supply included 
































Check who is at the door before opening it simply by connecting 
this unit up to your television! A great inexpensive security solution! 


TURN AA’s INTO C’s & D’s 


AA-D 
S$ 4609 















These simple adaptors accept 1 
AA battery and turn it into a C or 
D size! Packs of 4. 


NOW YOU CAN USE YOUR 
AA’S IN MOST BATTERY 
POWERED APPLIANCES! 





















m EXPRESS» 


'EXPRESS ORDER HOTLINE sm FA 


1-300 797 007 


RE 






Create your own PCBs and 
Save a fortune! 


Get first class results from 


19 Hange Multimeter Bargain! 


Perfect for the cash cE WN one-off PCBs with this easy to 
strapped student, at use etchant tank. Ensures effi- 
enthusiast or handyman. cient, clean and safe etching. Add some consumables to your order: 


With its built in transistor & 


diode tester it 


H 0755 Single sided 300 x 300mm PC board $19.95 
H 0756 Double sided 300 x 300mm PC board $21.50 


represents fantastic H 0802 Ammonium persulphate etchant, 600g. $12.55 


value for money. 








Are you sick of soldering in a smoke filled workshop? 
Well why not whisk the fumes away with this professional 













Great ferinechanien quality ALL METAL fume extractor & soldering iron 
anpranticsn arane ie combination. Built tough to ensure it will last you for many 
Pai not only as @ " years to come! * High 60W power output (250-430°C range) 


suits just about any job * 1.6mm tip ¢ Iron stand & 


Wa 
sponge included. 
i a att 
RRP $349 
M 8132S 750W 


Power tools, lighting, small 
pumps, drills, angle grinders. 
Keep your gear powered up, even on the road! 

Great for cars, vans, boats, caravans etc. 


standard multimeter, but also 
performs RPM, dwell angle, 
duty cycle, temperature 
and pulse width 
measurements. Supplied 
with inductive pick up. 


DIAGNOSE CAR 
PROBLEMS YOURSELF! 
You could easily 








RAP $149 
M 8112S 250 


RAP $99__ fe 
M 8102S +30 Bl 


Laptops, 
portable hi-fi’s. 


ve 








Battery chargers, 


portable TVs. 
Engineered to survive the 


rigours of use in the field. A 
professional quality unit 
with advanced features 


* Mains power for your appliances 
anywhere, anytime. » Powered from a 
12V battery * Fantastic for mobile 


such as true RMS AC tradesmen, farmers, and camping. * Modified sinewave 
measurement, REE 6 WAY 
resistance, temperature, SURGE PROTECTION Pe, A ee Paty a 


capacitance, zero & hold 
functions - All supplied with a 
handy carry case & test leads. 


POWERBOARD WITH EACH INVERTER SOLD IN AUGUST! P 8141 valued at $15. 


Lead Acid 






















wall plates around the house, or 


A: -300 789777 — Overnight Delivery!" 






Add wireless connectivity 


m NO RISK - MONEY BACK — 
Discrete & compact 
security camera 


Fitted with a 360° swivel 


bracket for accurate 
colour camera produces a sharp 


1* 


— 











RRP $269 
$ 9135A 


image from its CCD sensor. Great for entryways or shops. 


positioning. This compact 





to your new camera by simply 


adding the S 8760 featured below to your system! 


Install a camera up 
to 100m away i 
with NO wires = + mm |} 
This 2.4GHz transmitter and b 4 
| 


receiver provide a simple way 
to add wireless connectivity 

to your security 

cameras. 

This means theres no need to run awkward & expensive 
cabling to your camera! They are also perfect for transmitting 
DVD player signal to another room, or from an AV source to a 
projector. Requires M 9236 plugpacks ($12.50) & M 9187 
adaptors ($1.30). 


tea, i 


Lockable Aluminium Cases 


“Tools not Niet 





Keep your equipment safe & organised! 

T 5020A: 460 x 325 x 150mm - Perfect for tools! 

T 5000: 330 x 230 x 90mm - With customisable inner foam 
T 5010: 430 x 245 x 175mm - Holds Approx 60 CD's. 


Beware of inferior quality cheaper models on the 
market which have plastic sides and are less robust. 


Whopper Cable 





high quality for no 


Battery Core Flat Cable ew! SAVE 25°% my I 
Fits under your iy 
Perfect for y < 50m rolls. The legendary / | 
21 range Digital LCR Meter Charger connecting audio carpet to make cable runs WHOPPER! High power, //,/J] 
Automatic trickle neater and easier. Perfect ) iy 
W 


This super accurate LCR 
meter is perfect for develop- 
ing audio crossovers, switch- 
mode power supplies, reso- 
nant filters & RF circuits. : 
Allows quick measurements 

of inductance, capacitance |; 
and resistance. * Diode test | 
function * Jumbo LCD 







charging unit keeps 
your SLA batteries in top 
nick! Suits 1.2Ah to 

7.2Ah batteries. 


Quick test LAN cables! | 8 in 1 
This LAN tester will ‘Remote 


ensure you never have 


making your own custom audio 
cables. *Full 100m rolls only. 

























display for easy reading a bad cable on your em | Sick of losing 
* Test leads, carry case and ica ia slg coral | your remotes 
rubber holster included. LED readoet dlaplaye | under the couch? 
the status of all 8 | Well COMBINE 
conductors of any LAN | THEM ALL 
cable. | into this single 
Compact Autoranging DMM Sint | aatiine leering 
This great autoranging manual modes | remote control. 
multimeter allows handsfree make it easy to | Features 32 BBE ioe 
operation when testing! Great troubleshoot bad | storage keys for com pss 
for working in tight spaces or connections. Suits | each device 
for those who just want added most common network plus one 
convenience. Features: configurations. Includes | programmable 
* Manual override of auto- carry case. im macro saul 


ranging * Data hold « Backlit 
display * AC/DC volts 
*Resistance * Continuity 

* AC/DC current ¢ Transistor & 
diode checker 


INCLUDES A 1300°C 
TEMPERATURE PROBE 
FOR NO EXTRA COST! 


Bluetooth Networking 


Simply by plugging this tiny unit into a 
spare USB port on your PC you can com- : 
municate wirelessly with any number of Bluetooth enabled 
devices. This is a popular way to update your home or work | RRP $49.95 
computer with data stored on your PDA, mobile phone, lap- D 0380 
top etc. Drivers for 98SE, ME, 2000, XP provided. 10m range. 









Sold in pairs. 


for both home and car 
audio systems. 






6.5” 30W 2 Way Ceiling / wall flush 
mount: Expand your home audio 
system with these professional quality 
speakers which look and sound fantas- 
tic. They are well suited to home theatre 
/ hi-fi use. The average home handyper- 
son could install these in around an 
hour, its just that easy! 










compromise 
audio | 
systems. \ 4p Bor fi j 

a W 2130 






Get your sound system 
ready for summer! 


These compact wall mount 2 way 
speakers (30W 8Q) sound fantastic 
indoors or out! Aluminium brackets & 
grills mean they can easily be mounted 
under eaves, patio’s and entertainment 
areas. Also fantastic as computer speak- 
ers, extension speakers, or in surround 
sound systems. Sold in pairs. 


Save over 30%! 


Tre 



















a 
ARP $219 RRP $249 = 
€ 0873 Round| /€ 0871 Rect, 












MINI PORTABLE PA! 


WITH IN BUILT 16 CHANNEL 
WIRELESS MIC RECEIVER 
Compact, lightweight & very 
easy to use, it is incredibly 
portable. Featuring a high efficien- 
cy speaker and amplifier, this self 
contained mini PA system is fan- 
tastic for clubs, carnivals, rallies, 
demonstrations, announcements, 
spruikers etc. Microphones to suit: 
C 8872 Handheld: $230 KR) 
C 8875 Beltpack: $175 Ww 
C 8907 Lapel Mic (to suit C 8875): $85 
C 0383 Wired Mic: $45 
Powered by 6 x C cell batteries or 
240VAC or 12VDC. 

Due in stock in early August, secure yours today! 


Cheap insurance for your 
valuable appliances 


rN rN oN 
' 1 ' 


ee 


‘ 
' 


Protect your SAVE UP TO 49% 
equipment from feTeeral@ ella care Mule uh Auge 





from damaging 


1 Way+Phone ; 6 Way | 6 Way+Phone 






surges and spikes. P8131 | P8141) P8t5t 
*Not available at Each 
dealers Normally $19.50 {$27.50 $30 











Prevent Permanent 
Battery Damage 


Tired of forking out $100+ for batteries 
when you leave your car or boat sitting for a few 
weeks? Simply by connecting this solar maintain- 
er (while charge is still high) will ensure your bat- 
tery is always topped up. This results in better 

battery condition & longer life. This is an essential 
if your leaving the car behind while on holiday. 











| (compression, frame rates & recording modes) means it 





www.altronics.com.au 1 





4 Ch. 
Digital Video Recorder 


This state-of-the-art digital video recorder 
provides an easy way to record footage from up to 4 
cameras without VHS tapes. It's wide range of settings 


$ 93444 


Monitor 


is very flexible. With a pair of 120Gb drives (D 5520 
$728), # this unit wil onthe over 300 days of footage! 


Ss 





Upgrade the old = 
mercury thermometer 


A good quality thermometer should be in every family first aid kit. 
It is an essential when monitoring illness and fevers. With the advent of di 





nology, now there is no need to rely on old glass thermometers which can break 
easily, take long periods to measure and are difficult to read. This unit takes meas- 
urements within 20 seconds & provides an audible fever alert if the temperature exceeds 37.5°C. 


Too many devices, Get some use 
not enough inputs? 9/4 telly! 


RCA AV input to 
older televisions © 
with antenna input. 







RRP $149 \ 
A 3070 ‘ 


This 
versatile remote 
control AV switcher 
allows you to split a 
single input into 3, This makes 
it incredibly easy to switch 
between all of your AV devices such as 
game consoles, camcorders, VCD, DVD, 
DVDR etc, With SVHS, RCA and optical 
(toslink) inputs/outputs it will suit most AV 
equipment. No longer will you have to 
fumble at the back of your hi-fi unit 
switching inputs around! The A 3070 
will neaten up your AV system forever! 


game consoles, security ca 






kit! Contains various size, 
philips, blade & star tips 





‘Move data FAST 
between PCs 


Great for data backups, moving your data from 
home to office, or swapping data with your 
mates. Allows you to switch hard drives quickly 
and easily, ATA133 Features: Power & HDD 
activity LEDs, fan cooling. Suits any IDE device. 








Buy a pair 
spare/archive drive in its 
own caddy! 





With the A 3058 you'll no 
longer have to fumble 
behind your entertainment 
unit just to switch your AV 
inputs around! Great for con- 
necting game consoles, DVD, VCR etc. 


ane store your 


your health & fitness 


The body fat analyser provides instant 





Great for use with DVD, VCR, 


Sets to VHF channel 3. Includes plugpack and 
PAL male to F male lead. Limited stocks 


12pc Ratchet Screwdriver 


ee fast ratchet action. Fantastic for the | T 2165 
car, boat or caravan! Or any- 
where you can't take a full tool im 


Turn one AV input into EE ” 


-300 797 007 







Accurately measure and 
display body temperature 
in seconds, at the push 
of a button! Great for 
checking kids, even infants 





feedback on the effectiveness of your NO pain or annoyances. 

| diet & exercise program. Includes With i boaipmaiyi oe 
| memories for up to 6 people. Very : pilus 

| simple to use. Plus inbuilt alarm clock. addition to the family first 

aid kit. X 4031 spare 

@ | RAP S39 | hygiene covers Pk40 $8,95 


X 4030 





gital tech- 
X 4035 








45W Adjustable 
Soldering Station 














out of that 


meras etc. 






An excellent multi 
purpose soldering iron. Perfect for 
service technicians, schools, 
engineers, R&D, production work 
etc. Features: * Japanese ceramic 
heating element for long life * Temp 
adjustable from 250° to 430°C 


SUPER 
BONUS! 
Receive 3 FREE tips 
(T 2421, T 2430, T 2432) 
with each T 2443! 
Valued at $31.35 













RCA and S-Video input/outputs. NO POWER SUPPLY REQUIRED! 





























Stock up on switches! | SUPERBRIGHT LEDS 
Premium quality HUGE 6500 MCD ouTPUT! | WITH TRUE RMS 
push ~ a 12 degree viewing angle. | This True RMS capable multimeter has features 
button al White light. Great for projects, | usually only found in meters twice the price! It is 
switches mini torches, kits etc. | capable of measuring AC waveforms with high 
and PCB 5mm®. | accuracy and because it's autoranging, you can 
toggle's. use it with one hand! 
10 pack. _ PACKED WITH FEATURES: + ACV & DCV to 
See website for contents. | 6 55 RRP $38.00 750V * 10A rating (AC or DC) + Resistance to. 

ER 50%! | 2x1200 2 0876A 40MQ * Capacitance to 100yf * Temp to 1000°C 
SAVE Ov * Continuity * Frequency to 10MHz * Diode test 

. . ” * Auto power off * Rubber holster & test leads 
Stay m bed! Stylish 19 rack cases included. * Data hold & relative modes 
RRP 629.95 Stay on time! 
Great gift idea! MINDBLOWING 


This fabulous projection 
clock shows the time in 
huge letters on your ceiling 
or wall. Features 

* Alarm clock with 
snooze »* Powered by 


New low price: 






——_ 






Give your Proje 











Multifunction Tester 


This tiny tester can perform a 
multitude of electrical tests. It 
can even do things some 
$100 multimeters can’t 
manage! Provides instant uw 
checks for: continuity, DC 

volts presence, microwave oven | 2 
leakage and locating 240V AC Mi 
wiring. Provides audible and 
visual feedback for each test. 
Batteries included. 


if 





















Keyring 
Stud Finder 


simply move this mini tester along the wall 





Save up to 30%! 


ct a touch Of class! 



















plugpack (M 9421) or 
2 x AA batteries « 
Compact and easy to use 





H 5031 1U 
$55.95 







or ceiling and it will seek out solid beams 
(metal or wood) in the wall, ensuring you 
never have to guess before drilling again! 


H 5032 2U 
$79 







Studio Headphones! 


BRAND NAME QUALITY SOUND 
FOR A FRACTION OF THE PRICE! 
We were absolutely AMAZED when we 
evaluated these headphones, they 
sound simply AWESOME! Deep bass with 
crisp treble and full midtones. 
For those who demand a high quality listening experience! 


Se i 


FAX 


mn] 


| EXPRESS ORDER HOTLII 


f. onan | 


SMD Resistor 





1- 


























300789777 Overnight Delivery!" 













thay 


Perfect for experi- 










JOONDALUP 
Packs H menters, project KELMSCOTT 
g y builders etc. 16 char- ALBANY 
Heatshrink BARGAINS! 20.6.5 > ics. SUNBURY 
W 0880: 7 x 1.2m lengths of assorted Z 7000A: Standard 
i ¢ 4 : r RAP $30 | | RAP $24.50 GERALDTON 
aah sizes. Note: colours Z 7011: Backlit 77011 2 7000A NARROGIN 
Ww jee 4x0.3m High power LEDs fantastic BRISBANE 
$6! lengths of red & black ¢ Ae a ap BOWEN HILLS 
RRP $79 i ; ighting. They putoutan = CAIRNS 
R pee R 3502 0805 roche vinlipes ie incredible amount of light! | CLONCURRY 
: Full specs available from: pat 
3600 piece resistor pack in Sto ck ul p www.luxeon.com MACKAY 











a sturdy plastic case. 
Contains most popular 
values between 2.4Q and 
10MQ. 5% tolerance. 


Great for R&D, 
prototyping, serv 
rework, repairs etc! 


on XLR’s! 
SAVE OVER 25%! 
Make your own mic 
leads and save a 


§ | tomorrow! 


Dual Tracking Lab Power Supply & 


Superb quality power 
supply for testing, 

























repairing or R&D on 

split voltage rails. \ 

Includes individual digh | : 

cision accuracy. Supplies can 2x 0-30V 3A PLUS, Auxiliary 1.5-6V 5A output! 
operate independently, in series, or parallel. Features: 

* Precision accuracy * Overload & short circuit protected head 

* Excellent regulation * Floating outputs 

Providing a — 

whopping 70 watts of 

gas soldering iron is |" 9595 |ron 

the ultimate in wireless 

Totally portable, 

no need for any 


complex equipment with) 
tal volt & current meters for pre- FEW =%e) (737 } ‘SUPPLIES IN ONE! 
« Separate controls for voltage and current limiting 

Solder anywhere! wil lal 
heating power, this tiny ARP $35.95 
soldering solutions, 
mains power! 


Remote control 
your PC: Handy inbuilt laptop light for use 


in darkened theatres etc. 
This remote 


control is a fantastic accessory for 
your PC or laptop, allowing you to control mouse and cursor 
movements (plus a myriad of other functions) from across the room! 
Great for lecturers, presentations, hi-fi PC’s etc. Controls Powerpoint, 
WinDVD, WinAmp and Internet Explorer * Programmable hotkeys * USB 
connection * Win98 and above software included 


POWERFUL 
Multivoltage Supply © 


SUPER COMPACT! Selectable voltage 3, 4.5, 5, 
6, 7.5, 9 &12V. Produces 4A (3-6V), 3A (7.5-9V), 
2.5A(12V) output. Comes with 6 tip plugs for most 
appliances 


Measure light levels instantly! 


This handy ambient light level meter is an invaluable tool for 
anyone installing security cameras, lighting 
etc. Its high precision sensor provides 
instant and reliable readings on the 

jumbo LCD screen. 





















These amazing little 


communications, inventions etc. 















Z 0690: 1W White 


















te cow va (LXHL-MWI C) MARYBOROUGH 
units allow wireless data | iver || Transmitter |] 20691: 1W Warm White | MOUNT ISA 
transmission over a 30m |~"7 ggg5 || 26900 (LXHL-MWG C) ROCKHAMPTON 
range. Which makes ie 7.0695: 3W White ae 
them perfect for remote monitoring devices, PC (LXHL-LW3 C) 





BALLARAT 
BEACONSFIELD 
BENDIGO 
CASTLEMAINE 
CLAYTON 
CRANBOURNE 
CRESWICK 
DANDENONG 
GEELONG 
HORSHAM 
LEONGATHA 
MELTON 
MILDURA 


Never buy a 9V battery again! 
(SC March ‘04) WHY WASTE MONEY ON EXPENSIVE" 
LOW OUTPUT 9 VOLT BATTERIES? This handy little 
DC-DC converter allows you to replace your 9V batteries 
with a pair of AA cells. And with AA rechargeables 
now reaching 2300mAh output this means you can 
run equipment LONGER and SAVE MONEY! 


RFID SECURITY MODUL 


(SC June ‘04) This module 
interfaces easily to an alarm or doorstrike to 
provide a simple way to secure areas to just 


NUNAWADING 
wm PRESTON 


WODONGA 
WONTHAGGI 


ADELAIDE 


yourself or a specific group. Operates simply by BRIGHTON 
wavin ded tag in front of th i BLAIR ATHOL 
g an encoded tag in front of the receiver. 
, HOLDEN HILL 
Supplied with one keyfob, extras $9.95 ea (K 9302). MT. BARKER 
Credit card style tags $5.95 ea (K 9303). MURRAY BRIDGE 


SEAFORD 
WOODVILLE STH. 


HIGH EFFICIENCY LED 
POWER SUPPLY KIT 


(SC Jan ‘04) This high efficiency switch- 
mode power supply will run a 1W LED from 2 “D” “SS 
Cell batteries for 20 hours! It's on board brightness 
control allows easy adjustment for any requirement. 


HOBART 
LAUNCESTON 


SYDNEY 
GUNNEDAH 
NORTH RICHMOND 
PORT MACQUARIE 


Great for low voltage lighting in a caravan or boat! SMITHFIELD 
‘ i ‘ WINDANG 
BONUS BUY: Buy the K 1000 kit and your choice of 1W Luxeon “ WOLLONGONG 
(Z 0690 or Z 0691) for $50! SAVE $9.45! (kK 1000S or K 1000T) 
WYONG 


POWER LEDs UP T0 5 WATTS! ! 


(SC May ‘04) Powers up two 1W/3W LED's 









CHRISTCHURCH 


Benchmark E 


guarantee’ 


Authorised Resellers: 


Lantaztic 93010521 

Electronix Mart 94954433 
Leading Edge Hi-Fi 98412077 
Leading Edge Hi-Fi 97216222 
Esperance Comm. 90713344 
ML Communications 99641294 


Great Southern Comm. 98814881 


Delsound PL 33978155 


Prime Electronic Comp. 32527466 


Pentacom 40321710 

Access Electronics 47422590 
Keller Electronics 41283055 
Access Electronics 46580500 
Stevens Electronics 49512246 


MAROOCHYDORE All Electronic Supplies 54436119 


Keller Electronics 41214559 
Outback Electronics 47433475 
Access Electronics 49221058 


Prime Electronic Comp, 55312599 


Solex 47754522 


Wiltronics 53342513 

Eclipse Security 97689007 

PCB Electronics 54444044 

Star Electronics 54705433 
Rockby Electronics 95628559 
G&C Communications 59963298 
MB Radio Supplies 53452205 
Telecoms Pty Ltd 97933339 
Academy TV 52481621 

Hobby N Tronix 53822319 
Gardner Electronics 56622861 
Tandy 97431233 
ectronics 50210822 
Electronics R Us 50230762 
Semtronics 98733555 
TECS Imports 98777071 


PACKENHAM _ Get Smart Hi-Fi & Repairs 59414886 


Preston Electronics 94840191 
Exact Electronics 60565746 
Raneye Pty Ltd 56724774 


Aztronics 82126212 
ectronics 83770512 
Aztronics 83496340 
ectronics 82617088 
ectronics 83911133 
ectronics 85321433 
ectronics 83270444 
ectronics 83471188 


Force E 


Force E 
Force E 
Force E 
Force E' 
Force E 


Active E 
Active E 
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cars & caravans, anywhere low voltage light- 
ing might be required! 


BONUS BUY: Buy the K 1010 kit & Z 0695 3W Luxeon Star 
for just $40! THAT’S A SAVING OF $9.70! (K 1010S) 
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This tiny kit builds into a development 
board for the Atmel 20pin microcon- 

troller. This allows you to create your own 
chip programming for use in electronic designs! 
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An easy to build intro to 
mechatronics for kids. Its infra red sensors 
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ack in the November 1998 
B edition of SILICON CHIP, we 

described a very handy 3-LED 
Logic Probe. 

The circuit is just as viable today as 
when it was published six years ago 
and literally thousands of kits have 
been sold. That’s no surprise: a logic 
probe is one of the “must have” test 
devices in any hobbyist’s, technician’s 
or even engineer’s test equipment ar- 
moury. 

What’s more, it’s cheap — so it’s an 
ideal beginner’s or school project (not 
to mention one that will come in very 
handy over the years)! 

So why re-invent perfectly good 
wheels and present it once again? 

Simple: one of the suppliers of the 
afore-mentioned kits, Altronics, rea- 
soned that the it could be be made even 
better by re-designing the PC board to 
a handier shape, adding a few extra 
(low-cost!) components to provide 
better input protection, moving the 
supply on-board and finally, hous- 
ing the probe so it was much more 
like ...a probe! 

(The original project was housed 
in a small plastic case which was 
a little unwieldy to use. It also had 
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clip leads to connect to power on the 
device under test. The newer design 
doesn’t have a case at all: it’s housed 
in heatshrink. But we’re getting a little 
ahead of ourselves.) 

And the best part of all — it’s even 
cheaper. With no case to worry about, 
the total cost of the new design has 
been kept at less than ten dollars. 
Yep, go without one packet of coffin 
nails and you can buy yourself a logic 
probe kit! 


All right, what’s a logic probe? 

As its name suggests, a logic probe 
is a device which indicates any logic 
state at its input probe. Now that 
makes sense, doesn’t it? Of course, 
there is just a little more to it than 
that. 

First of all, the logic level should 
only be low (at or very close to ground) 
or high (at or very close to the positive 
supply). 

Buta faulty device can have an out- 
put level somewhere around between 
these limits, or even bouncing back 
and forth between them. 

Ideally, then, a logic probe should be 
able to indicate all three circuit states 
— high, low and something else — and 


that is what this simple design does. 

It has three LEDs which are read- 
ily visible, located near the top of the 
probe. The green one indicates a low 
level, the red one a high level and the 
yellow one is lit whenever the level 
changes from high to low. 

You may wonder why we bothered 
with the yellow indication. We have 
just stated that if the level is low, the 
green LED will light, if the level is 
high the red one will be lit, and if the 
level is changing from high to low then 
obviously both will light. 

The fault condition described above 
can sometimes cause both LEDs to 
come on and this would give us a false 
indication. The yellow LED needs a 
full high-low transition to light it, thus 
eliminating any false indication. 


How does it work? 

As you can see from the circuit 
there is not much to it. A 4001 quad 
2-input NOR gate is used as the logic 
level sensing device and also the LED 
driver. This particular chip also lets us 
make a monostable by cross-coupling 
two gates. We’ll get to why we want 
that in a moment. 

So let’s start at the input. The probe 
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tip is connected to pins 5 & 6 of IC1b 
via an input protection circuit consist- 
ing of two 10kQ resistors and a 16V 
zener diode. 

This will protect the rest of the 
circuit from very high level inputs 
voltages — up to around 300V — though 
what you would be doing using a logic 
probe with this level of input we’re 
not sure. Still, for the sake of two 
resistors and a zener it’s worthwhile 
protection. 

The 10MQ resistor holds the gate 
inputs low and prevents their input 
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S& LOGIC LEVEL PROBE 


One IC, three LEDs and a sprinkling of other components are all it takes to 
make a versatile Logic Probe. At left we are using the probe to check out the 
very first project ever published in SILICON Cup, a 1GHz Digital Frequency 
Meter from November 1987. Yes, it still works perfectly! 


capacitance being charged and stay- 
ing high when the probe encounters 
a momentary high level. 

The output of IC1b is fed to pins 1 
& 2 of IC1a which in turn, drives the 
LEDs. Since each gate effectively in- 
verts its input and there are two gates, 
signal inversions via these gates, the 
output of IC1a is in phase with the 
input. 

Thus when the input is low, the 
output of IC1a is low and the green 
LED will be lit. When the input goes 
high, the green LED will go out and 
the red one will light. 

The output of IC1b is also coupled 
through a 100nF capacitor to one 
input of IC1ic. This input is held low 
by the 10kQ resistor to ground. IC1c’s 
output, pin 10, is coupled via a 180nF 
capacitor to the inputs of IC1d. These 







inputs are held high by the 100kQ re- 
sistor which means the output at pin 
11 will be low. 

A low to high transition at the 
output of IC1b will pull pin 8 of IC1c 
high and consequently pin 10 will go 
low. This will pull pins 12 & 13 low, 
taking pin 11 high and thus turning on 
LED3. As pin 11 is also connected to 
pin 9 of IC1c, it will hold the output 
of IC1c low even after the initial logic 
signal at pin 4 has charged the 1nF 
capacitor. 

The yellow LED will stay lit until the 
voltage on the 180nF capacitor, which 
is charging through the 100kQ resis- 
tor, reaches the switching threshold of 
1C1d. When it is reached, the output of 
1C1d will go low, the yellow LED will 
extinguish and the output of IC1c will 
go high again. 


There are a few minor differences in 
this early prototype but the overall 
setup is the same . Obviously, this shot 
was taken before the heatshrink 
“case” was applied. 
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Watch the polarity of the IC, diodes, 
LEDs and Zener. 


Thus each high to low input tran- 
sition will flash the yellow LED for 
18ms. At low frequencies this is read- 
ily apparent but as soon as the input 
frequency is high enough, the LED will 
appear to be lit continuously. 

So to sum up, ifthe green or red LED 
is on, the circuit being measured is 
indicating a valid logic condition (ie, 
low or high), although if you want a 
high and you get a low you obviously 
have a problem. 

A yellow LED on may mean a fault 
or it may mean a pulse train — either 
way, you know there is something to 
investigate. 

Power for the Logic Probe is “on- 
board”: a pair of button cells in series 
gives 6V. Diode D1 protects the logic 
probe if you accidentally put the cells 
in around the wrong way. The voltage 
drop across this diode means that the 
supply is closer to 5V than 6V. 

Note that the “ground” clip lead 
must be connected to the ground or 
OV of the circuit in order to give the 
logic probe its ground reference. 


PC board assembly 

The new PC board is deliberately 
made as small as possible to make it 
a comfortable fit in the hand. 

Once assembled, the board is cov- 
ered with a length of heatshrink tub- 
ing, leaving uncovered only the LEDs, 
battery and on-off switch at one end 
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POWER LEADS AND GROUND 


Once the probe is built and tested, cut the heatshrink to an 
appropriate length (ie, LEDs to probe) . . 


CUP SOLDERED ON 
REVERSE SIDE 


and the probe at the other. 

The assembly details for the Logic 
Probe are quite straightforward. Start 
with the resistors and capacitors, as 
none of these are polarised. The bat- 
tery holder and on-off switch are next, 
soldered directly the appropriate pads 
on the PC board. 

Next come the three LEDs — make 
sure they are not only in the right 
place, but the right way around — and 
finally the 4001 IC. The IC, like every- 
thing else, is soldered directly to the 
PC board (ie, no socket) as this keeps 
the height at a minimum. 

We used a probe from an old multi- 
meter lead as the input prod but failing 
this, anail ora small gauge screw with 
a filed point could be pressed into serv- 
ice. We’re sure your ingenuity won’t 
fail you here. 


Testing 

Insert the batteries into their holder 
and turn the on-off switch to on. The 
green LED should immediately light. 
If it doesn’t, you have a problem 
somewhere in the circuit (dry joint, 
bridged track, etc) which needs to be 
found and fixed. 

Use your multimeter to measure the 
voltage at pin 3 of IC1a. It should be 
at ground potential, ie, OV. 

Now short the probe to the probe’s 
positive supply using a short length of 
wire or clip lead. This should extin- 


Parts List - 
3-LED Logic Probe 


1 PC board, 20 x 133mm, coded 
K-2586 (Altronics) 

1 length 30mm heatshrink tube, 
~100mm long 

1 miniature slide switch, SPDT 
(SPST also acceptable) 

1 battery holder, PCB mounting, 
to accept two CR2016 cells, 

1 length black hookup wire, 
~250mm long 

1 length red hookup wire, 
~50mm long 

1 insulated alligator clip 

1 probe similar to multimeter 


probe (see text) 
2 small cable ties 


Semiconductors 

1 4001 quad NOR gate 

1 1N4148 or similar Silicon diode 
1 16V, 1W Zener diode 

1 red 3mm or 5mm LED 

1 green 3mm or 5mm LED 

1 yellow 3mm or 5mm LED 


Capacitors 

1 180nF polyester 
1 100nF polyester 
1 1nF polyester 


Resistors 
1 10MQ 
3 10kQ 


1 100k 
3 1kQ 





... and shrink it with a heat gun on low setting (a hair 
drier also works, just not so quickly). 
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Where from, 
how much... 
While the original design remains 


the copyright of SILICON CHIP, this 
PC board pattern was developed 


by Cameron Costigan at Altronics 
and this particular kit (K-2586) is 
available exclusively from Altronics 
stores, mail order (1300 797 007) 
or web (www.altronics.com.au) for 
just $9.95 plus p&p. 


guish the green LED and light the red 
one. As you remove the probe from the 
supply, you should see the yellow LED 
flash briefly. Tap the wire to the probe 
a few times until you see it. 


In use 


It really is as simple as connecting 
the ground clip to the OV (or ground) 
of the circuit under test, applying the 
probe and noting the LED colour. 

For testing most 5V logic circuits, 
the 6V supply of the probe will be very 
close to perfect, especially as 0.6V will 
be lost across the protection diode. 

Therefore logic high and low will 
be correct. 

If you want to use it on a logic circuit 
with, say, a 12V or 15V supply rail, 
the logic levels for high and low will 
obviously be different. 

In some cases, a “low” may be above 
the probe’s threshold and falsely give 
a “high” reading. 

In this case, we suggest you revert 
to the arrangement used in the origi- 





This view is of the back of the PC 
board showing the battery mounting. 
Naturally, the battery must not be 
covered by heatshrink! 


nal circuit and take the supply from 
the circuit under test. That way, the 
logic thresholds will move to track 
the supply. You can use any supply 
rail up to 15V. 

Provision is made on the PC board 
for attaching external supply lines. If 
you use an external supply you should 
first remove the on-board batteries. 

The probe will work with most logic 
devices, particularly the now-pretty- 
standard CMOS chips (“C” and “HC” 
devices), as well as older TTL chips. 

The upper frequency depends on 
the supply voltage: with the on-board 
batteries it should be good for up to 
about 3MHz or so; with a 15V supply 
perhaps 8-9MHz. sc 


And finally, the finished probe, complete with 


ground connector and heatshrink “case”. 
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Rolling Code 2 Chan. UHF Remote 
re Momentary or latching 
relays with indicator 
LEDs. Range up to 40m. 
High security. Can have 
multiple Tx units. 12VDC 


”KA57 - $76.45 Extra Tx: $23.10 
10 channel version: K181 - $99.00 
USB ‘Flash Only’ PIC Programmer 
ot deal type PIC devices only. 
Truly portable - powered from 


USB port. Box supplied. USB type 
Aconnector. ZIF socket not inc. 


ki28- $68.20 


USB/Serial connection makes 
it ideal for field use. Supports 
_ICSP. ZIF socket not included. 


17VDC. Ki49- $68.20 


Similar to K149 but without serial’ 
connection. Mostly surface mo “4 
only 13 components to fit. Su 

ICSP. ZIF socket not included. 1 


aki - Pec ad 


oF socket - eens 50 Use cables - “$11 
Prices include GST hip) 
Full documentation availat 





MEASURE RF VOLTAGES 
IN CIRCUIT 

© 100kHz - 750MHz @ 10mV sens. (usable to 1.5GHz) 

© Up to 70V RMS (100Vpk) 


@ Use with any standard DMM 
© High tensile tip 


0) 
> RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 


g 
Phone:(03) 94321936 Fax:(03) 9444 7750 
Email: admin@rfprobes.com.au 
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By RODNEY CHAMPNESS, VK3UG 





Peter Lankshear: vintage radio from 
the other side of the ditch 


The title “Vintage Radio by Peter Lankshear” 
headed an accurate, informative column that 
ran in “Electronics Australia” magazine from 
June 1988 until September 1996. The column 
was highly respected on both sides of the 
Tasman due to the author’s vast knowledge of 


the subject. 


I have corresponded intermittent- 
ly with Peter over the years and late 
in 2003 I had the opportunity to visit 
him in Invercargill, New Zealand. The 
weather in Invercargill’ at the time 
was cold, wet and windy — a com- 
plete contrast to the warm reception 
I received. 

Peter was born in 1928. His father 
actively encouraged his interest in 
things electrical and radio and by the 


hoo, 


Shown here are just two of Peter’s Atwater Kent receivers, the Atwater Kent 317 


time he was 11, he knew that his life’s 
work would be in this field. Around 
this time he built his first radio, a 
single-valve tetrode model “Hiker’s 
One”, using a 49 valve. According to 
Peter, he has had a soldering iron in 
his hand ever since. 

Peter has a very inquiring mind 
and this has stood him in good stead 
throughout his career in electronics, 
television and radio. He qualified as 





(left) and the “Golden Voice” 84. The 317 used all metal valves and was one of 


the last models made, while the “Golden Voice” 84 (1930/1) was the first Atwater 


Kent receiver to use an arched cabinet. 
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NZ vintage radio enthusiast Peter 
Lankshear. 


a Registered Engineering Associate in 
Electronics, and with his enthusiasm 
and ability he eventually became the 
Broadcasting and Television Trans- 
mission Superintendent for Southern 
New Zealand with the New Zealand 
Broadcasting Service. He held this 
position for 15 years. 


Quartz Hill Receiving Station 

Among his many and varied work 
activities, he was closely involved 
with the New Zealand government’s 
Quartz Hill Receiving Station during 
the 1950s. This station would have 
been equivalent to the Australian Com- 
munications Authority’s Quoin Ridge 
monitoring station near Hobart. 

Primarily, these stations monitor 
shortwave radio transmissions from 
around the world. They can hear sta- 
tions we can only dream of hearing 
due to their superior receivers, high- 
gain antennas and low noise locations. 
They also have facilities for direction 
finding of radio transmissions. 

At Quartz Hill, the search radios 
were Eddystone type 680 communi- 
cation receivers. As a result, Peter de- 
veloped a keen interest in Eddystone 
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receivers and has quite a few in his col- 
lection (see photos). He also belongs to 
the Eddystone Users Group and often 
writes articles for their magazine, 
which is called “Lighthouse”. 

During the course of our conver- 
sation, Peter informed me that he is 
now gradually reducing the size of 
his collection because, as he pointed 
out, he isn’t getting any younger. He 
subscribes to the view that as we get 
older, we should each look at ways of 
reducing our collection so that it is 
not left to people who have no interest 
or knowledge of our radio heritage. If 
that’s not done, our collections could 
easily end up in the rubbish tip. 

I mentioned to him that I had re- 
cently written an article on this very 
subject, in the May 2004 issue of SILI- 
CON CHIP. That said, Peter is keeping 
his favourite receivers, mostly Eddys- 
tones and Atwater Kents — he is only 
disposing of the sets that hold less 
interest for him. 


Atwater Kent receivers 


Atwater Kent receivers form the 
most impressive section of Peter’s 
collection. In Australia, the importa- 
tion of foreign-made radio receivers 
was allowed until 1932. However, after 
1932, the popular Atwater Kents and 
all other imported sets were no longer 
allowed entry. This denied Australians 
the opportunity to purchase some of 
the very advanced receivers that be- 
came available in the following 4-5 
years. 

By contrast, New Zealand did not 
prohibit the importation of foreign 
receivers until 1936, so some quite 
advanced receivers did find their 
way into that country, particularly 
the later Atwater Kents. The cabinets 
of these receivers were quite elegant, 
as can be seen in the photographs, and 
the electronic design of the sets was 
cutting edge — just two of the reasons 
Peter concentrated on this particular 
manufacturer for his collection. 

He described the Atwater Kent re- 
ceivers and their manufacturer (Arthur 
Atwater Kent) in considerable detail in 
the September 1996 issue of “Electron- 
ics Australia”. 


She'll be right 


If we were to go through the Aus- 
tralian Official Radio Service Manu- 
als (AORSM), we would see that 
many Australian receivers made up 
until the 1940s lacked AVC/AGC and 
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A 
Shown here are an Atwater Kent 217 at left and at right, an Atwater Kent 165. 
The latter featured an 8-inch speaker plus the American “Police Band”, which 
was around 1700-1800kHz. Tuning the “Police Band” usually involved using 
tapped broadcast band coils, to achieve a slightly higher frequency tuning range 
than available with the standard coils. 





BOOS sus ; wi 
The Atwater Kent 708 was a high- 
performance receiver, built in 1933. 
It tunes from 550kHz to 20MHz in 
four bands & features separate local 
oscillator & mixer valves, an RF stage 
& a 2-stage (472.5kHz) IF amplifier. 
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The Atwater Kent 627 also featured 
an arched cabinet. 
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An Eddystone 750 double-conversion 5-band communications receiver. The set 
tunes from the broadcast band to 30MHz. 
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had poor selectivity. Or to put it more 
bluntly, they simply lacked good de- 
sign features. It really was a shame that 
some Australian manufacturers didn’t 
venture out into the world (either in 
person or via magazines and books) 
to acquire good electronic designs for 
their radios. 





ss 





a 


Of course, we did have some very 
good design engineers but overall, 
there was too much of the “she’ll be 
right, mate” attitude. However, let’s 
not bag just the mediocre designers 
in Australia. There were also plenty 
in America and New Zealand whose 
designs left a lot to be desired. 


Another Eddystone receiver, this time a model 640. This was one of Eddystone’s 
first post-war receivers (1947) designed for amateur radio operators and 
covered from 1.8-31MHz. It boasts electrical band-spread, two dial pointers and 


a total of nine octal valves. 
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Above: this Western Electric moving-iron speaker 
measured about 2’6” (760mm) in diameter and was used 
in the original New Plymouth radio station in 1928. 
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Left: built in 1934, the Atwater Kent 447 console receiver 
tuned from 550kHz to 23MHz in four bands. A split stator 
tuning capacitor is used to provide band-spread on the 
shortwave bands. The set also features an RF amplifier 
and a number of refinements to assist in accurate tracking 
and dial scale calibration. These include semi-circular 
dial scales that are raised or lowered with the band- 
change switch, so that the appropriate scale is visible 
through the dial escutcheon. The window at the bottom of 
the dial escutcheon is for a “tuning” meter. 


As noted in my article on the Astor 
OZ in the March 2004 issue, the design 
of valve receivers in the USA at least 
had almost reached its zenith by the 
mid 1930s. The only improvements 
from then on were in valve types, 
the use of permanent magnet speak- 
ers, and smaller and more efficient 
components and coils. However, the 
circuitry did not change to any great 
extent, even towards the end of the 
valve era. 


Philips Theatrette 


Although it is quite evident that At- 
water Kent and Eddystone receivers 
hold particular importance to Peter, 
he also has some other very interesting 
receivers. These sets include a Philips 
Theatrette V7A, a Browning-Drake, a 
Majestic, an RCA (Radiola 20) and 
the New Zealand-made Bell Colt. All 
are very collectable receivers, with 
perhaps the Bell the odd one out be- 
cause it’s a 50s/60s Bakelite mantel 
receiver. 

In fact, this set was manufactured 
between 1951 and 1971, being New 
Zealand’s best selling radio ever. Natu- 
rally, a large number of Peter’s sets ap- 
peared in his articles for “Electronics 
Australia”. 

Iremembered the Philips Theatrette 
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The bottom receiver in this photo is an Eddystone 940, a 13-valve 5-band 
communications receiver which tunes from the broadcast band to 30MHz. This 
was the last of Eddystone’s valved receivers and used a twin-triode cascode RF 
amplifier for low noise. The top unit is an Eddystone 870, a 5-valve ship’s cabin 
receiver covering 150-300kHz and 510kHz to 24MHz in four other bands. This 
receiver was not considered a communications receiver, as it was used solely 
for entertaining the ship’s crew. 


% SILICON CHIP logo printed in 
gold-coloured lettering on spine 
& cover 


* Buy five and get them postage 
free! 


Price: $A12.95 plus $A5.50 p&p. 
Available only in Australia. 


Just fill in the handy order form in 
this issue; or fax (02) 9979 6503; 
or ring (02) 9979 5644 & quote 
your credit card number. 





this wasn’t considered so' unusual in 
Europe. It also simplified the circuitry, 
as “up-conversion” to 455kHz (or a 
similar IF) was not necessary. 

Peter and I also discussed the at- 
tributes of “space charge” tetrodes 
such as the A141 and in particular 
the 49 valve, which was used in a 
number of configurations. The 49 was 
not really designed as a space charge 
tetrode but experimenters and hobby- 
ists found that it worked well in that 
mode. It was used in the Hiker’s One 
and Alf Traeger used it in some of his 
pedal radios which were used in the 
Australian outback. 

I had commented in my soon to 





Made from 1925, the Radiola 20 was RCA’s first TRF receiver. It uses the UX199 
and UX120 valves, along with three ganged tuning capacitors plus adjustable 
trimming capacitors for tweaking the tuning. The righthand thumbwheel dial is 
the regeneration control. 


from Peter’s article and in fact, had the 
opportunity to acquire one some time 
back. However, I declined the offer as 
the set had been “ratted” for some parts 
and I didn’t have a circuit to help with 
the restoration. Peter commented that 
the wiring was like a “dog’s breakfast” 
and there was no chassis! However, 
they worked well, sounded good into 
an 8-inch (200mm) loudspeaker and 
rarely required servicing. 

They also had the rather unusual 
intermediate frequency (IF) of 125kHz. 
However, it must be pointed out that 
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be published book “Outback Radio 
— from Flynn to Satellites” that I felt 
Traeger had not used the valve to its 


Left” a Philco 18B 8-valve arched- 
top 1934/5 receiver. Peter retrieved 
this set from a country rubbish tip 
in a very sorry condition. The audio 
output section of this model was a 
cut above most, boasting a pair of 42 
valves connected as triodes in class 
AB2 and driving a 200mm (8-inch) 
loudspeaker. This output stage was 
driven by another 42 valve. 
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Manufactured by Tilbury & Lewis Pty Ltd, Melbourne, in 1933, the 
Van Ruyten B14 circuit was conventional for the time, except that the 
high-tension voltage for the rectifier was obtained direct from the 
mains rather than via a separate winding on the power transformer. 
As aresult, one side of the mains was connected directly to the chas- 
sis. The valve line-up was: 6A7 frequency changer; 78 IF amplifier; 
}=yar-lrellom-linleliiit-tece(-iccrea (ol ef-\ AO c-leithi(-leu-ae-l ble CoMelli tell] em-lale sit) 
rectifier. Photo: Historical Radio Society of Australia, Inc. 


full potential. However, Peter showed 
me an early valve data book which set 
out how the valve could be used to 
achieve various outcomes. As a result, 
I had to amend a small section of my 
book prior to publication. 

By the way, short-form valve data 
books such as Philips’ “Miniwatt 








Technical Data” are extremely useful 
for obtaining the standard operating 
parameters of a valve. However, they 
generally do not give some of the more 
obscure parameters which can make 
a valve adaptable to a variety of other 
functions. 

It just goes to show that old valve 


f 


The Eddystone 680 is a 15-valve 5-band communications receiver, again tuning 
from the broadcast band to 30MHz. This is one of the search receivers used by 
Peter at New Zealand’s Quartz Hill communications station in 1950-1. 
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data books can be extremely valuable; 
so don’t throw them out. 


AC power supply 


I mentioned to Peter that the AC 
power supply for battery sets that he 
described in “Electronics Australia” 
had been quite popular with vintage 
radio enthusiasts. It used the power 
transformer from an old black and 
white TV set. 

According to Peter, the PC board for 
this project should still be available 
from RCS Radio. It is well made and 
has silk screen printing on the non-foil 
side to assist component placement. 

Peter’s small micro-powered broad- 
cast transmitter has also been built by 
a number of enthusiasts. However, if 
you do build one, make sure that no 
transmissions can be received outside 
your premises! 


Books & magazines 


As expected, Peter has an extensive 
library of good books on vintage radio 
and on many other subjects that he’s 
interested in. Books and magazines are 
well worth retaining, particularly the 
better quality ones. But even the not 
so good ones are worth keeping — they 
are all part of our radio history. 

Peter is a life member of both the 
New Zealand Vintage Radio Society 
(NZVRS) and the Historical Radio 
Society of Australia (HRSA). He still 
writes for a number of publications, 
including the NZVRS “Bulletin”, the 
HRSA “Radio Waves”, the American 
“Old Timer’s Bulletin”, the British 
“Radio Bygones” and the Eddystone 
User Group’s “Lighthouse”. 

He also has a number of other inter- 
ests besides vintage radio. For exam- 
ple, he is the Southern Vice-President 
of the New Zealand Railway and Lo- 
comotive Society. He is also active in 
his local church, where he looks after 
a comprehensive sound reinforcing 
and recording system and produces 
the weekly “Church Bulletin”. 

Of course, it’s not surprising that 
he became involved with the sound 
system as another of his electronics 
interests involves designing and build- 
ing audio amplifiers. 

In the end, my time with Peter was 
too limited and I would have liked 
to have spent many more hours with 
him discussing radio, electronics and 
vintage radio in particular. And I learnt 
quite a number of things from our very 
interesting discussion. sc 
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Leakage problem in 


Railpower circuit 


I have just built the RailPower Mk3 
from the October, November and 
December 1999 issues and it works 
fine except for one problem. When 
completed, the maximum voltage 
could only be adjusted up to about 
7V. Changing the 4.7MQ resistor to 
10MQ allowed the maximum voltage 
setting to be adjusted from between 
approximately 6.5V and 15.5V. 

The problem is that the 2.2uF 

capacitor in the voltage hold circuit 
connecting to pin 5 of the TL072 
immediately drains, reducing the 
voltage from 10.5V to OV in under 
one minute. I replaced the TL072 
and double-checked the PC board for 
shorts and found none. Can you help? 
(T. D., Robina, Qld). 
@ There appears to be leakage on the 
PC board adjacent to the capacitor. 
Change the capacitor and clean the 
PC board with methylated spirits and 
a toothbrush. 


RF modulator for a 
DVD player 
Have you ever done a project for an 


AV-to-RF modulator? With all these 
new cheap DVD players coming out, 


I cannot recall seeing a project 
for a charger for 12V car batteries 
that can be connected to modern 
cars with alternators, stereo system, 
security systems, etc, without hav- 
ing to disconnect the main battery 


leads first. However, each time 
these leads are disconnected, it is 
a chore having to reprogram radios, 
clocks and other battery powered 
accessories. 

A charger that is safe to connect 
to car batteries and their connected 
loads would probably be widely 
welcomed. If such a project is fea- 
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they don’t have an RF output; only AV 
which doesn’t suit the older TVs with 
only an RF input. (K. R., via email). 
@ Making your own modulator is 
not worthwhile since you can buy 
the finished product so cheaply; eg, 
Jaycar Cat. LM-3872. Alternatively, 
you can connect the A/V signals 
from your DVD to a VCR and thence 
to your TV. 


Problem with 
Theremin kit 


I recently assembled a Theremin 
kit (SILICON CHIP, August 2000) and 
it went for a few minutes — just long 
enough to verify that the pitch antenna 
was working. I was looking at setting 
up the volume as per the instructions 
but then it stopped working. 

I’ve pretty much tracked the prob- 
lem down to the pitch oscillator. Spe- 
cifically, the voltage at the drain pin of 
Q2 (2N5484 transistor) is OV. I figure 
it should be similar to the drain pin of 
Q1 in the reference oscillator, which I 
measured at about 5V. 

I’m guessing that Q2 is dead but I’m 
not electronics-savvy enough to be 
sure (I did check the associated 1kQ 
resistor and 0.1uF capacitor — they’re 
both OK). Or possibly it might be the 
T2 coil, I guess. 


sible, it would be ideal if it could 
be based on commercially available 
chargers. This would avoid prob- 
lems with mains wiring, cases, bat- 
tery leads, etc. (I. P., via email). 

@ We know of no reason why you 
should have to disconnect your 
car’s battery when you connect a 
mains-powered charger. On the rare 
occasions that we have charged our 
cars’ batteries, we have not done so. 
Nor do the owners’ manuals for any 
of our company cars have a recom- 
mendation to disconnect batteries 
when charging. 


Ihave a scope and checked the other 
oscillators — they all seem to be work- 
ing OK. Do you have any suggestion as 
to what component is faulty? Ifit is the 
transistor, can I replace it with either a 
2N5457 or MPF 102? Those are the only 
FETs available in my town. Or can | 
replace it with a bipolar transistor? 

Other than swapping working 

parts from one of the other oscillators 
(which, given my relative inexperience 
with electronics would probably result 
in more problems), how can I identify 
the faulty part? (F. Q., via email). 
@ As you have guessed, the oscilla- 
tor circuits within the Theremin are 
similar. So you can swap parts in the 
circuit to check which part is faulty. 
You can use an MPF 102 for a replace- 
ment FET, 

Presumably, if the drain on the FET 
is at OV, the supply resistor is open 
circuit to the supply. Check the sup- 
ply to the FET on the other side of the 
drain resistor. 


Regulator for 6V 


battery charging 

Tam building the “Add-on Regulator 
for 12V Battery Chargers” kit (DSE K- 
3127), which was originally published 
in “Electronics Australia” in July 1997. 
My Battery Charger is an Arlec 6/12V 
(4A) Autocharger, which has selecta- 
ble output voltage (6V or 12V) for 
charging 6V or 12V batteries. 

I was wondering if the circuit can be 

modified (reasonably simply) so as to 
regulate for both 6V and 12V batteries. 
What changes do I need to make? (M. 
R., via email). 
@ Inprinciple it should be possible to 
regulate for a 6V battery although we 
have not tried it. Change the two 3.3V 
zeners to one 4.7V type and then adjust 
to regulate to 6.9V for a 6V battery. 


Astor Diamond Dot 


circuit wanted 

I am after a circuit diagram for the 
Astor Diamond Dot 11-transistor car 
radio that was produced in the 1960s. 


siliconchip.com.au 


I would pay for photocopying, post- 
age, etc. 

I have been a subscriber for many 
years and enjoy the publication. I have 
to admit that it is a bit frustrating to 
read the construction articles and not 
have time to build very much! Richard 
Penalurick, 4 Neilson St, Garran, ACT 
2605. Email: richard.penalurick@ 
defence.gov.au 
@ First port of call for this sort of 
query should be to the Historical Radio 
Society of Australia, PO Box 2283, Mt 
Waverley, Vic 3149. www.hrsa.asn.au. 
Provided you are financial member, 
the cost of such circuits is minimal. 


Smart Mixture Display 


for diesel engines 


After reading about the Smart Mix- 
ture Display in April 2004, I wonder if 
it will work with turbo diesel engines 
or does it need modifications? 

I lost a diesel motor last year to 
much the same problem as outlined 
in your article and want to know if this 
kit will help diagnose the problem if 
this event happens again. Instead of 
eating through the valve like in the 
Subaru Impreza, the lean mixture 
burnt a hole through the piston. (D. 
K., Innisfail, Qld). 

@ The Smart Mixture Display will 
work on a Diesel engine if it has an 
oxygen sensor. 


PIC programmer 


voltage problem 


Irecently built the PIC Programmer 
and Testbed described in the January 
2001 issue and I am having problems 
with it. On the MAX232 (IC1) I was 
originally getting only -4V from pin 6. I 
found a schematic of the IC on the net, 
however it just said that there was a 
voltage inverter between pins 2 & 6. 

I was wondering what could be caus- 

ing this problem. (B. P., via email). 
@ There is indeed a voltage inverter 
between pins 2 & 6 of the MAX232 IC. 
What this means is that if you only 
have -4V on pin 4, then you probably 
only have about +5V on pin 2. 

This lower than expected voltage 
could have a number of causes, as fol- 
lows: (1) The chip is faulty (unlikely); 
(2) a component is in the wrong place 
or not soldered properly; (3) one of 
the MAX232 outputs is overloaded 
due to a fault elsewhere in the circuit 
(most likely). 
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I’ve been reading the recent arti- 
cles about using the free PC board 
software packages available. Unfor- 
tunately, now that I’ve finally found 
the time to actually start trying to do 
some of this, I have a problem. 

Last year I bought an Optima 
2.5GHz Celeron with Windows 
XP (Home) from Dick Smith Elec- 
tronics. I specifically asked the 
salesman if the unit had all the 
“legacy” connectors (parallel ports, 
etc) and whether it would run DOS 
programs. He replied to the effect 
that while they couldn’t absolutely 
guarantee it would run every DOS 
application, most of them should. 

To cut a long story short, after a lot 
of fiddling and driver downloading, 
I’ve reached the stage where I can 
run text-based DOS programs in an 
on-screen window but not in the 
640 x 480 graphics mode that most 
DOS CAD programs run in. 

It’s not that the computer can’t 
handle the graphics — the initial 
640 x 480 screens always come up 
fine. The problem is that neither the 
mouse or keyboard will do anything 
in that mode! (Well, pressing Ctrl/ 
Esc bumps you back to Windows 
but that’s it). 

After a long battle with the people 
in the Optima service department, I 
was eventually and flatly informed 
that “you can’t run DOS programs 
under Win XP”. 

Is this true? Or is it: “you can’t 
run DOS programs under Win XP 
on this computer”? 

My only real question to you is: 
have you definitely seen Easytrax 
and similar programs running un- 
der Win XP? I understand about the 
printing problem but printing to a 


Here are some ideas for tracking 
down the problem. Make sure that 
there is +5V on the supply pins to 
the MAX232 (pins 15 & 16). If not, 
the problem is in the 5V regulator 
circuit, not the MAX232. Next, dou- 
ble-check that you have all seven of the 
1uF (coded 105) capacitors installed 
in the correct places. Also, check the 
orientation of diodes D3 and D4. 

If all of these are OK, then discon- 
nect the RS232 cable. A short-circuit or 


file is not a big deal for me. 

So I just want to get my facts 
straight: can you run those CAD 
programs under Win XP (Home 
Edition)? If not directly, is there 
some software fiddle involved? 
At the moment, not a single one of 
my collection of DOS programs will 
work in DOS “full-screen” mode. 
(K. W., via email). 

@ Autotrax runs fine on our Win- 
dows XP installation, in both 640 
x 480 and 1024 x 768 resolution 
modes. As described in the article, 
we suggest you try the updated 
Autotrax/Easytrax video drivers 
from Airborn Electronics, avail- 
able at: 
www.airborn.com.au/layout/ 
easytrax.html 

Try the lower-resolution modes 
first. If these don’t work, try the 
alternative “modeforce” drivers 
as described in the Airborn docu- 
mentation. 

Your description of the problem 
suggests that your graphics card 
and/or video driver lack VESA 
support. Although VESA modes 
are a “hangover” from days gone 
by, many cards and drivers still 
seem to support them. 

As you suggest, Traxedit (and 
many other DOS applications) can 
only run in full-screen mode. 

Non-responsive mouse and key- 
board problems can also be caused 
by an errant I/O port driver. These 
are often installed as part of the 
software packages used for con- 
trolling external devices such as 
PIC and PROM programmers, I/O 
port cards, etc. Uninstall any such 
software to eliminate them from the 
suspects list. 





incorrectly-wired cable can overload 
the MAX232 outputs. Now measure 
the voltages again. If there is no signifi- 
cant change, then the fault is probably 
somewhere in the Vpp (+17.8V) genera- 
tion or switching circuitry. 

You can temporarily isolate the Vpp 
circuitry by lifting one end of diode D4. 
Now measure the voltages around the 
MAX232 again. You'll probably find 
that the voltages on pins 2 & 6 are now 
OK (perhaps even a little high). 
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A few weeks ago, I succumbed 
to pressure from Optus to abandon 
phone-up connection to the web 
and install their broadband (cable) 
system. All of my friends said that 
I must now install something called 
a “firewall” because of the fact that 
I am now always on line and the 
nasties can jump in any time they 
like. 

The cable modem that came with 
the cable installation has a button 
which allows it to be turned off 
(standby). When it is on standby, I 
can neither send or receive anything 
to or from the web. 

lam seeking your advice as I seem 
to remember you wrote an article on 
firewalls some time ago which did 
not interest me at that time because 
I had dial-up web access. Because 
my modem can in effect be turned 
off and I am not on line any more 
than I used to be, I thought a firewall 
was unnecessary. 

Could you advise me if, in your 
opinion, I do in fact need a firewall 
and if so, what would be a suitable 
choice? 

Incidentally, I found a section of 
my computer which has a huge list 
of “cookies”. Do I need these or can 
I delete them? (N. W., via email). 
@ If you connect to the Internet, 
then you really must have a firewall. 
This is more critical with a broad- 
band connection because the high 
speed makes it that much easier for 
the bad guys to hack their way into 
your unprotected machine. 

Which firewall to use? There are 


In this case, the fault is somewhere 
in the +13.6V regulator (Q3, Q4, ZD1, 
D5) or the Vpp switching circuit (Q5- 
Q7). Initially, check that you haven’t 
inadvertently mixed up the PN100 & 
PN200 transistor types and that the 
diodes are around the right way. Also, 
test Q6 to make sure it’s OK. 


Faulty sensor in 
Speed Alarm 


Some years ago, I built the Speed 
Alarm kit and installed it in my L- 
series Subaru. I am now addicted to 
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several to choose from and for home 
use, you could choose the freeware 
version of ZoneAlarm (available 
from www.zonelabs.com) or the 
limited free edition of Kerio Per- 
sonal Firewall (see www.kerio.com/ 
kpf_download.html). Another 
excellent “freebie” for personal 
use is Sygate Personal Firewall 
(www.smb.sygate.com). 

Alternatively, you can buy the 
full editions of all these firewalls 
for extra features (eg, blocking pop- 
ups and VB scripts, etc). 

These programs are easy to set up 
and get going. Typically, they set up 
some default firewall rules for you 
on installation (eg, to allow access 
for Internet Explorer, etc) and then 
prompt you to create additional 
rules via a series of pop-up dialog 
boxes each time you use a new pro- 
gram to access the Internet. If you 
are sure that you want to give the 
program access, you simply answer 
yes and create the rule; if not, you 
deny access and again create arule. 
Once you’ve created the rules, the 
pop-ups stop. 

Although adequate for general 
home use, our understanding is 
that the freeware versions of these 
programs do open holes when 
configured to allow Internet Con- 
nection Sharing (ICS). If you’re not 
using ICS (ie, sharing the Internet 
connection between two or more 
computers), this isn’t a problem. 

Alternatively, you could use a 
commercial firewall program such 
as Norton Personal Firewall (about 


this device, as it prevents me from 
getting speeding fines. The Victorian 
police are red hot on speed limits these 
days and speed cameras are deadly. 

Anyway, the Speed Alarm has de- 
veloped a fault which seems to come 
on when conditions are hot or when 
the motor has warmed up. It seems 
unlikely that the control unit is faulty 
as Ican change the speed settings and 
cycle through the normal display func- 
tions. 

I constructed the speed sensor to 
your instructions and sealed it with 
Araldite. I then connected the shielded 





$75). This not only includes an 
excellent firewall but it integrates 
with Norton AntiVirus as well (eg, 
for such things as live updates). It’s 
easy to install and get going and 
provides a high level of protection, 
even for ICS. 

Other commercial products no 
doubt also work well although we 
don’t have any personal experience 
with these. 

Note that an anti-virus program 
and a firewall perform different 
functions and you need to have 
both installed. It’s also important 
that you have all critical security 
update packages applied to your 
PC’s operating system and you do 
that through the Windows Update 
utility. You should also have file 
and printer sharing turned off for 
the connection to your cable (or 
ADSL) modem. 

As for cookies, you can get rid of 
them. Just open up Internet Explorer 
and click Tools, Internet Options, 
then click the Delete Cookies but- 
ton. You can also delete any tempo- 
rary Internet files and history files 
using this dialog box. 

Finally, we recommend that 
you install and regularly run 
two spyware detection programs. 
These programs are called (1) “Ad- 
aware” and (2) “Spybot — Search 
& Destroy”. They’re both freeware 
and can be downloaded from their 
respective websites. 

Alternatively, you'll usually find 
them on the CD-ROM (along with 
ZoneAlarm and Kerio Personal 
Firewall) that’s attached to recent 
copies of APC (Australian Personal 
Computer) magazine. 





cable back to the control unit without 
any plugs or sockets. 

How would you suggest I test the 

sensor to prove that is where the fault 
lies? I can not see myself mounting a 
socket on the control box so would I 
be best cutting the shielded cable near 
the control box and inserting a plug 
and socket to allow me to test with a 
multimeter after getting the sensor unit 
hot? (M. T., Donvale, Vic). 
@ The sensor should give a voltage 
output when the car is driven. Set the 
multimeter to read AC volts. It should 
give at least 3V of signal. 
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Is Shut that mutt 


OK near cats? 


The “Shut that Mutt” project in 
the April 2004 issue caught my eye, 
as I have been suffering this neurotic 
poodle next door for several years. The 
owners are both deaf and despite re- 
peated requests to keep the dog quiet, 
simply don’t care. 

However, I have a cat. Will this 

project cause discomfort to my own 
cat when activated or do cats have a 
different high-frequency response? (A. 
M., via email). 
@ Cats will not like it at all. If they 
are in the beam of the tweeters they 
will clear out at high speed. However, 
provided you aim the tweeters care- 
fully, it should not cause your cat any 
problem. 


PC remote control 


of media player 


Thank you for your PC Infrared Re- 
mote Receiver project in the August 
2003 issue. In a similar but less sophis- 
ticated vein, I would like to achieve 
foot-switch operation of the PAUSE 
function of Windows Media Player 
to emulate the function provided by 
a dictaphone. 

Using compression (WMA 16K 
mono), I can get 30 minutes of cassette 
audio into less than 4MB on the hard 
drive and thus many days of confer- 
ence recording will fit easily on a CD 
when archiving is required. 

For a typist to transcribe these re- 
cordings using a computer instead ofa 
dictaphone or cassette player requires 
only foot-switch control of the pause 
function of Windows Media Player and 
a headset plugged into the computer’s 
audio card. 


Regulated 12V 


from a car battery 

I have a requirement for a 12V 
supply regulated at around 1A. The 
equipment specifically states not to 
exceed 12.5V and I wish to run this 
off a car battery which can of course 
approach 14V when fully charged. 

There are plenty of regulator cir- 
cuits around for AC to 12V DC regu- 
lated, all of which appear to require 
a voltage difference of 2.5V between 
input and output. I came across an 
article on the web which explained 
in principle how this is achieved, 
in that the input DC voltage would 


I thought this would be a simple 
project using a standard momentary- 
action foot switch into the computer’s 
joystick input and Girder to provide 
the software interface. 

Complexity arises because it is nec- 

essary for the momentary action of the 
foot-switch to be translated into the 
toggle action of the Media Player’s 
pause button (foot-switch is held down 
for continuous play; play must return 
to pause when foot-switch released). I 
would be interested to hear what you 
think of this idea. (D. P., Forestville, 
NSW). 
@ It should be possible to do what 
you want using Girder, including the 
pause button “toggle” function. How- 
ever, you’ll need a joystick plug-in for 
Girder. This is not currently available, 
although a check of the Girder devel- 
oper’s forum reveals that one is in the 
pipeline. 

When we published the PC Infrared 
Remote Receiver project, Girder was 


WARNING! 


be first increased to a suitable volt- 
age (in excess of 14.5V) and then 
regulated down to 12V. 

My problem is that I have no 

knowledge on how to achieve the 
first step of increasing the volt- 
age and cannot find a circuit that 
would assist me. Has SILICON CHIP 
ever published such a circuit? (S. 
P., via email). 
@ Have a look at the DC-DC Con- 
verter project from the June 2003 
issue. This can be adjusted to give 
between 13.8V and 24V out. You 
could set it to say 16V and then 
use a 3-terminal 12V regulator on 
the output 





free. It is now being offered as share- 
ware, with a 30-day evaluation period. 
A licensed copy of the product will set 
you back about $30. See www. girder.nl 
for more information. 





Notes & Errata 


PICAXE-18X 4-Channel Datalogger, 
March 2004: in the Humidity Program 
listing (Fig.4 on page 80), saving the 
scratch-pad value back to the tem- 
perature word overwrites the whole 
degree value. 

The fix is to preserve the LSB in a 
separate variable. That way, the stored 
data can be retrieved and simply multi- 
plied by 0.0625 to recover the fractional 
temperature at full resolution. 

A modified program incorporating 
this change is available from the SILI- 
CON CHIP web site. 

Thanks to Jan Thompson for this 
suggestion. sc 
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April 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet Pream- 
plifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Active Antenna Kit; Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply; Voice-Operated Switch 
With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


June 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power Supplies. 


duly 1990: Digital Sine/Square Generator, Pt.1 (0-500kHz); Burglar 
Alarm Keypad & Combination Lock; Build A Simple Electronic Die; 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: 3-Digit Counter Module; Simple Shortwave Converter 
For The 2-Metre Band; Taking Care Of Nicad Battery Packs. 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Two-Tone Alarm Module; 
The Dangers of Servicing Microwave Ovens. 


March 1991: Transistor Beta Tester Mk.2; A Synthesised AM Stereo 
Tuner, Pt.2; Multi-Purpose 1/0 Board For PC-Compatibles; Wideband 
RF Preamplifier For Amateur Radio & TV. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 


duly 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning 
In To Satellite TV, Pt.2. 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultrasonic 
Switch For Mains Appliances; The Basics Of A/D & D/A Conversion. 


October 1991: A Talking Voltmeter For Your PC, Pt.1; SteamSound Sim- 
ulator For Model Railways Mk.II; Magnetic Field Strength Meter; Digital 
Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 
November 1991: Build A Colour TV Pattern Generator, Pt.1; AJunkbox 
2-Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter For 
Gliders, Pt.3; A Talking Voltmeter For Your PC, Pt.2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; IR 
Light Beam Relay; Colour TV Pattern Generator, Pt.2; Index To Vol.4. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
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Car Radiator Fans; Valve Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Aligning Vintage Radio Receivers, Pt.1. 


dune 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indicator 
For Cars; Audio Level/VU Meter (LED Readout); An Electronic Cock- 
roach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Reaction Trainer; Audio 
Mixer for Camcorders; A 24-Hour Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Antenna 
Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light Array; 
Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote 
Control, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Efficiency Inverter For Fluorescent Tubes; Stereo 
Preamplifier With IR Remote Control, Pt.3; Siren Sound Generator; 
Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; LED Stro- 
boscope; 25W Audio Amplifier Module; A 1-Chip Melody Generator; 
Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Stepper 
Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994:90-Second Message Recorder; 12-240VAC 200W In- 
verter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Supply; Engine 
Management, Pt.5; Airbags In Cars — How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; Dual 
Supply Voltage Regulator; Universal Stereo Preamplifier; Digital Water 
Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


dune 1994: A Coolant Level Alarm For Your Car; 80-Metre AM/CW 
Transmitter For Amateurs; Converting Phono Inputs To Line Inputs; 
PC-Based Nicad Battery Monitor; Engine Management, Pt.9. 


duly 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2-Tran- 
sistor Preamplifier; Steam Train Whistle & Diesel Horn Simulator; 6V 
SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Dual Diver- 
sity Tuner For FM Microphones, Pt.1; Nicad Zapper (For Resurrecting 
Nicad Batteries); Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Batteries; MiniVox 
Voice Operated Relay; AM Radio For Weather Beacons; Dual Diversity 
Tuner For FM Mics, Pt.2; Electronic Engine Management, Pt.12. 
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October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Talking Headlight Reminder; Electronic Ballast For 
Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumer- 
ic Clock; 80-M DSB Amateur Transmitter; 2-Cell Nicad Discharger. 


December 1994: Car Burglar Alarm; Three-Spot Low Distortion Sine- 
wave Oscillator; Clifford — A Pesky Electronic Cricket; Remote Control 
System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dual Channel UHF Remote Control; Stereo Microphone Preamplifier. 


February 1995: 2 x 50W Stereo Amplifier Module; Digital Effects Unit 
For Musicians; 6-Channel Thermometer With LCD Readout; Wide Range 
Electrostatic Loudspeakers, Pt.1; Oil Change Timer For Cars; Remote 
Control System For Models, Pt.2. 


March 1995: 2 x 50W Stereo Amplifier, Pt.1; Subcarrier Decoder For FM 
Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; IR Illuminator 
For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Pt.1; Balanced Mic Preamp & Line Filter; 
50W/Channel Stereo Amplifier, Pt.2; Wide Range Electrostatic Loud- 
speakers, Pt.3; 8-Channel Decoder For Radio Remote Control. 


May 1995: Guitar Headphone Amplifier; FM Radio Trainer, Pt.2; 
Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction To Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security System; 
Multi-Channel Radio Control Transmitter For Models, Pt.1. 


duly 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
phone Preamp; How To Identify IDE Hard Disk Drive Parameters. 


September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; Jacob's Ladder Display. 


October 1995: 3-Way Loudspeaker System; Railpower Mk.2 Walk- 
around Throttle For Model Railways, Pt.2; Nicad Fast Charger. 


November 1995: Mixture Display For Fuel Injected Cars; CB Transverter 
For The 80M Amateur Band, Pt.1; PIR Movement Detector. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sensing 
In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic Card 
Reader; Automatic Sprinkler Controller; IR Remote Control For The 
Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: 125W Audio Amplifier Module; Knock Indicator For Leaded 
Petrol Engines; Multi-Channel Radio Control Transmitter; Pt.3. 


May 1996: High Voltage Insulation Tester; Knightrider LED Chaser; Sim- 
ple Intercom Uses Optical Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: Stereo Simulator (uses delay chip); Rope Light Chaser; Low 
Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


duly 1996: VGA Digital Oscilloscope, Pt.1; Remote Control Extender For 
VCRs; 2A SLA Battery Charger; 3-Band Parametric Equaliser;. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Receiver; 
Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; 600W 
DC-DC Converter For Car Hifi Systems, Pt.1; IR Stereo Headphone 
Link, Pt.2; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Repairing Domestic Light Dimmers; 600W DC-DC Con- 
verter For Car Hifi Systems, Pt.2. 


December 1996: Active Filter For CW Reception; Fast Clock 
For Railway Modellers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
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Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: PC-Controlled Moving Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Traffic Lights For 
AModel Intersection; The Spacewriter - It Writes Messages In Thin Air; 
A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller For 
12V/24V Motors; Manual Control Circuit For Stepper Motors. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card For 
Stepper Motor Control; Remote Controlled Gates For Your Home. 


October 1997: 5-Digit Tachometer; Central Locking For Your Car; PC- 
Controlled 6-Channel Voltmeter; 500W Audio Power Amplifier, Pt.3. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replacing 
Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; Index To Vol.10. 


January 1998: 4-Channel 12VDC or 12VAC Lightshow, Pt.1; Command 
Control For Model Railways, Pt.1; Pan Controller For CCD Cameras. 


February 1998: Multi-Purpose Fast Battery Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; 3-LED Logic Probe; 
Automatic Garage Door Opener, Pt.2; Command Control For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Universal High Energy 
Ignition System; The Roadies’ Friend Cable Tester; Universal Stepper 
Motor Controller; Command Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, Pt.3; 15W/Ch Class-A Audio 
Amplifier, Pt.1; Simple Charger For 6V & 12V SLA Batteries; Automatic 
Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Leese Your PC, Pt.4; I/O Card With Data Log- 
ging; Beat Triggered Strobe; 15W/Ch Class-A Stereo Amplifier, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5; A Blocked Air-Filter 
Alarm; Waa-Waa Pedal For Guitars; Jacob's Ladder; Gear Change Indica- 
tor For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: AC Millivoltmeter, Pt.1; PC-Controlled Stress-O-Meter; 
Versatile Electronic Guitar Limiter; 12V Trickle Charger For Float Condi- 
tions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build 
A Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Improving AM Radio Reception, Pt.1. 


December 1998: Engine Immobiliser Mk.2; Thermocouple Adaptor 
For DMMs; Regulated 12V DC Plugpack; Build A Poker Machine, Pt.2; 
Improving AM Radio Reception, Pt.2; Mixer Module For F3B Gliders. 


January 1999: iy hBtdseea Megohm Tester; A Look At The BASIC 
Stamp; Bargraph Ammeter For Cars; Keypad Engine Immobiliser. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 
Anemometer; Simple DIY PIC Programmer; Easy-To-Build Audio 
Compressor; Low Distortion Audio Signal Generator, Pt.2. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper Motor 
Control, Pt.2; Programmable Ignition Timing Module For Cars, Pt.1; 
Hard Disk Drive Upgrades Without Reinstalling Software? 


duly 1999: Build A Dog Silencer; 10,:H to 19.99mH Inductance Meter; 
Audio-Video Transmitter; Programmable yaa Timing Module For 
Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 
September 1999: Autonomouse The Robot, Pt.1; Voice Direct Speech 
Recognition Module; Digital Electrolytic Capacitance Meter; XYZ Table 
With Stepper Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; Semi- 
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conductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ Table With 
Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Setting Up An Email Server; Speed Alarm For Cars, 
Pt.1; LED Christmas Tree; Intercom Station Expander; Foldback Loud- 
speaker System; Railpower Model Train Controller, Pt.2. 


December 1999: Solar Panel Regulator; PC Powerhouse (gives +12V, 
+9V, +6V & +5V rails); Fortune Finder Metal Locator; Speed Alarm For 
Cars, Pt.2; Railpower Model Train Controller, Pt.3; Index To Vol.12. 


January 2000: Spring Reverberation Module; An Audio-Video Test 
Generator; Picman Programmable Robot; Parallel Port Interface Card; 
Off-Hook Indicator For Telephones. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; Safety Switch Checker; Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; Low Distortion 100W Am- 
plifier Module, Pt.1; Electronic Wind Vane With 16-LED Display; Glow- 
plug Driver For Powered Models; The OzTrip Car Computer, Pt.1. 


May 2000: Ultra-LD Stereo Amplifier, Pt.2; LED Dice (With PIC 
Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models. 


June 2000: Automatic Rain Gauge; Parallel Port VHF FM Receiver; 
Switchmode Power Supply (1.23V to 40V) Pt.1; CD Compressor. 


July 2000: Moving Message Display; Compact Fluorescent Lamp Driver; 
Musicians’ Lead Tester; Switchmode Power Supply, Pt.2. 


August 2000: Theremin; Spinner (writes messages in “thin-air”); 
Proximity Switch; Structured Cabling For Computer Networks. 


September 2000: Swimming Pool Alarm; 8-Channel PC Relay Board; 
Fuel Mixture Display For Cars, Pt.1; Protoboards — The Easy Way Into 
Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer; Breath Tester; Wand-Mounted Inspec- 
tion Camera; Subwoofer For Cars; Fuel Mixture Display, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Protoboards 
—The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; White 
LED Torch; 2-Channel Guitar Preamplifier, Pt.2 oo Reverb); Driving 
An LCD From The Parallel Port; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To CD; The LP Doctor 
—Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2-Chan- 
nel Guitar Preamplifier, Pt.3; PIC Programmer & TestBed. 


February 2001: An Easy Way To Make PC Boards; L'il Pulser Train Con- 
troller; A MIDI Interface For PCs; Build The Bass Blazer; 2-Metre Ground- 
plane Antenna; The LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Making Photo Resist PC Boards; Big-Digit 12/24 Hour 
Clock; Parallel Port PIC Programmer & Checkerboard; Protoboards — 
The Easy Way Into Electronics, Pt.5; A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger. 


May 2001: 12V Mini Stereo Amplifier; Two White-LED Torches To Build; 
PowerPak — A Multi-Voltage Power Supply; Using Linux To Share An 
Internet Connection, Pt.1; Tweaking Windows With TweakUI. 


dune 2001: Universal Battery Charger, Pt.1; Phonome —Call, Listen In & 
Switch Devices On & Off; Low-Cost Automatic Camera Switcher; Using 
Linux To Share An Internet Connection, Pt.2; A PC To Die For, Pt.1. 


duly 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Telephone 
Timer; Pic-Toc— A Simple Alarm Clock; Fast Universal Battery Charger, 
Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: DI Box For Musicians; 200W Mosfet Amplifier Module; 
Headlight Reminder; 40MHz 6-Digit Frequency Counter Module; A PC To 
Die For, Pt.3; Using Linux To Share An Internet Connection, Pt.3. 


September 2001: Making MP3s; Build An MP3 Jukebox, Pt.1; PC-Con- 
trolled Mains Switch; Personal Noise Source For Tinnitus; Directional 
Microphone; Using Linux To Share An Internet Connection, Pt.4. 


November 2001: Ultra-LD 100W/Channel Stereo Amplifier, Pt.1; Neon 
Tube Modulator For Cars; Audio/Video Distribution Amplifier; Build A 
Short Message Recorder Player; Useful Tips For Your PC. 


December 2001: IR Transceiver For PCs; 100W/Ch Stereo Amplifier, 
Pt.2; Pardy Lights Colour Display; PIC Fun — Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
A Cheap 'n’Easy Motorbike Alarm; 100W /Channel Stereo Amplifier, 
Pt.3; Build A Raucous Alarm; FAQs On The MP3 Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz High- 
Power Audio-Video Link; Touch And/Or Remote-Controlled Light Dim- 
mer, Pt.2; Booting A PC Without A Keyboard; 4-Way Event Timer. 


March 2002: Mighty Midget Audio Amplifier Module; 6-Channel 
IR Remote Volume Control, Pt.1; RIAA Pre-Amplifier For Magnetic 
Cartridges; 12/24V Intelligent Solar Power Battery Charger. 


April 2002:Automatic Single-Channel Light Dimmer; Pt.1; Water Level 
Indicator; Multiple-Output Bench Power Supply; Versatile Multi-Mode 
Timer; 6-Channel IR Remote Volume Control, Pt.2. 


May 2002: 32-LED Knightrider; The Battery Guardian (Cuts Power When 
the Battery Voltage Drops); Stereo Headphone Amplifier; Automatic 
Single-Channel Light Dimmer; Pt.2; Stepper Motor Controller. 


June 2002: Lock Out The Bad Guys with A Firewall; Remote Volume 
Control For Stereo Amplifiers; The “Matchless” Metal Locator; Compact 
0-80A Automotive Ammeter; Constant High-Current Source. 


July 2002: Telephone Headset Adaptor; Rolling Code 4-Channel UHF 
Remote Control; Remote Volume Control For The Ultra-LD Stereo 
Amplifier; Direct Conversion Receiver For Radio Amateurs, Pt.1. 


August 2002: Digital Instrumentation Software For PCs; Digital Storage 
Logic Probe; Digital Therm./Thermostat; Sound Card Interface For PC 
Test Instruments; Direct Conversion Receiver For Radio Amateurs. 


September 2002: 12V Fluorescent Lamp Inverter; 8-Channel Infrared 
Remote Control; 50-Watt DC Electronic Load; Driving Light & Accessory 
Protector For Cars; Spyware — An Update. 


October 2002: Speed Controller For Universal Motors; PC Parallel Port 
Wizard; Cable Tracer; AVR ISP Serial Programmer; 3D TV. 


November 2002: SuperCharger For NiCd/NiMH Batteries, Pt.1; Win- 
dows-Based EPROM Programmer, Pt.1; 4-Digit Crystal-Controlled 
Timing Module; Using Linux To Share An Optus Cable Modem, Pt.1. 


December 2002: Receiving TV From Satellites; Pt.1; The Micromitter 
Stereo FM Transmitter; Windows-Based EPROM Programmer, Pt.2; 
SuperCharger For NiCd/NiMH Batteries; Pt.2; Simple VHF FM/AM Radio; 
Using Linux To Share An Optus Cable Modem, Pt.2. 


January 2003: Receiving TV From Satellites, Pt 2; SC480 50W RMS 
Amplifier Module, Pt.1; Gear Indicator For Cars; Active 3-Way Crossover 
For Speakers; Using Linux To Share An Optus Cable Modem, Pt.3. 


February 2003: PortaPal PA System, Pt.1; SC480 50W RMS Amplifier 
Module, Pt.2; Windows-Based EPROM Programmer, Pt.3; Using Linux 
To Share An Optus Cable Modem, Pt.4; Fun With The PICAXE, Pt.1. 


March 2003: LED Lighting For Your Car; Peltier-Effect Tinnie Cooler; 
PortaPal PA System, Pt.2; 12V SLA Battery Float Charger; Little Dyna- 
mite Subwoofer; Fun With The PICAXE, Pt.2 (Shop Door Minder). 


April 2003: Video-Audio Booster For Home Theatre Systems; Keypad 
Alarm; Telephone Dialler For Burglar Alarms; Three Do-It-Yourself PIC 
Programmer Kits; PICAXE, Pt.3 (Heartbeat Simulator); Electric Shutter 
Release For Cameras. 


May 2003: Widgybox Guitar Distortion Effects Unit; 10MHz Direct 
Digital Synthesis Generator; Big Blaster Subwoofer; Printer Port 
Simulator; PICAXE, Pt.4 (Motor Controller). 


dune 2003: PICAXE, Pt.5; PICAXE-Controlled Telephone Intercom; 
PICAXE-08 Port Expansion; Sunset Switch For Security & Garden 
Lighting; Digital Reaction Timer; Adjustable DC-DC Converter For 
Cars; Long-Range 4-Channel UHF Remote Control. 


July 2003: Smart Card Reader & Programmer; Power-Up Auto Mains 
Switch; A “Smart” Slave Flash Trigger; Programmable Continuity Tester; 
PICAXE Pt.6 — Data Communications; Updating The PIC Programmer 
& Checkerboard; RFID Tags —- How They Work. 


August 2003: PC Infrared Remote Receiver (Play DVDs & MP3s On 
Your PC Via Remote Control); Digital Instrument Display For Cars, 
Pt.1; Home-Brew Weatherproof 2.4GHz WiFi Antennas; PICAXE Pt.7. 


September 2003: Robot Wars; Krypton Bike ee PIC Programmer; 
Current Clamp Meter Adapter For DMMs; PICAXE Pt.8 —A Data Logger; 
Digital Instrument Display For Cars, Pt.2. 


October 2003: PC Board Design, Pt.1; JV80 Loudspeaker System; A 
Dirt Cheap, High-Current Power Supply; Low-Cost 50MHz Frequency 
Meter; Long-Range 16-Channel Remote Control System. 


November 2003: PC Board Design, Pt.2; 12AX7 Valve Audio Pream- 
plifier; Our Best Ever LED Torch; Smart Radio Modem For Microcon- 
trollers; PICAXE Pt.9; Programmable PIC-Powered Timer. 


December 2003: How To Receive Weather Satellite Images; Self-Diag- 
nostics Plug For Cars; PC Board Design, Pt.3; VHF Receiver For Weather 
Satellites; Linear Supply For Luxeon 1W Star LEDs; MiniCal 5V Meter 
Calibration Standard; PIC-Based Car Battery Monitor; PICAXE Pt.10. 


January 2004: Studio 350W Power Amplifier Module, Pt.1; High- 
Efficiency Power sey For 1W Star LEDs; Antenna & RF Preamp 
For Weather Satellites; Lapel Microphone Adaptor FOR PA Systems; 
PICAXE-18X 4-Channel Datalogger, Pt.1; 2.4GHZ Audio/Video Link. 


eae 2004: Hands-On PC Board Design For Beginners, Pt.1; 
Simple Supply Rail Monitor For PCs; Studio 350W Power Amplifier 
Module, Pt.2; Using The Valve Preamp In A Hifi System; Fantastic 
Human-Powered LED Torches; Shorted Turns Tester For Line Output 
Transformers; PICAXE-18X 4-Channel Datalogger, Pt.2. 


March 2004: Hands-On PC Board Design For Beginners, Pt.2; Build 
The QuickBrake For Increased Driving Safety; 3V-9V (or more) DC-DC 
Converter; The ESR Meter Mk.2, Pt.1; Power Supply Demo Design; 
White LED Driver; PICAXE-18X 4-Channel Datalogger, Pt.3. 


April 2004: Hands-On PC Board Design For Beginners, Pt.3; Loudspeak- 
er Level Meter For Home Theatre Systems; Shut That Mutt (Electronic 
Dog Silencer); Smart Mixture Display For Cars; The ESR Meter Mk.2, 
Pt.2; PC/PICAXE Interface For UHF Remote Control. 


May 2004: Amplifier Testing Without High-Tech Gear; Component Video 
To RGB Converter; Starpower Switching Supply For Luxeon Star LEDs; 
Wireless Parallel Port; Poor Man’s Metal Locator. 


June 2004: Dr Video Mk.2 Video Stabiliser; Build An RFID Security 
Module; Fridge-Door Alarm; Courtesy Light Delay For Cars; Automating 
PC Power-Up; Upgraded Software For The EPROM Programmer. 


July 2004: Silencing A Boley PC; Versatile Battery Protector; Appliance 
Energy Meter, Pt.1; A Poor Man’s Q Meter; Regulated High-Voltage Sup- 
ply For Valve Amplifiers; Remote Control For A Model Train Layout. 


PLEASE NOTE: issues not listed have sold out. All other issues are in 
stock. We can supply photostat copies from sold-out issues for $8.80 
per article (includes p&p). When supplying photostat articles or back 
copies, we automatically supply any relevant notes & errata at no 
extra charge. A complete index to all articles published to date can be 
downloaded free from our web site: www.siliconchip.com.au 
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ALL PRICES INCLUDE GST AND AF 


Audio Power 
Amplifier Design 
Handbook A handbook for professionals and students from one of 
the world’s most respected audio authorities. New edition 
is more comprehensive than ever with a new chapter on 
Class G amplifiers and further new material on out-put 
coils, thermal distortion, relay distortion, ground loops, 
triple EF output stages and convection cooling. 427 
pages in paperback. 


Concise and practical guide to getting up and running with the 

PIC Microcontroller. Assumes no prior knowledge of micro- 
controllers, introduces the PIC’s capabilities through simple 
projects. Ideal introduction for students, teachers, tech-ni- 
cians and electronics enthusiasts — perfect for schools and 
colleges. 270 pages in soft cover. 


z 


vartabie Speed 
Power Electron 
—— 2 = For anyone involved in designing, adapting and using ana- 
He log and digital audio equipment. It covers tape recording, 
tuners and radio receivers, preamplifiers, voltage ampli- 
fiers, audio power amplifiers, compact disc technology 
and digital audio, test and measurement, loudspeaker 
crossover systems, power supplies and noise reduction 


systems. 375 pages in soft cover. 


An essential reference for engineers and anyone who wishes 
to design or use variable speed drives for induction motors. 
As reviewed in SILICON CHIP September 2003. 288 pages. 












Through graded projects the author introduces the funda- 
mentals of microelectronics, the 8051 family, program- 
ming in C and the use of a C compiler. The AT89C2051 is 
an economical chip with re-writable memory. Provides an 
interesting, enjoyable and easily mastered alternative to 
more theoretical textbooks. 178 pages in paperback. 


Essential reading for electronics designers and students 

alike. It will answer nagging questions about core analog 
theory and design principles as well as offering practical 
design ideas. With concise design implementations, 
with many of the circuits taken from lan Hickman’s 
magazine articles. 294 pages in soft cover. 





business of fault diagnosis and repair. Chapters on TV power An easy-to-follow, step-by-step design frame-work for 


supplies, line timebases, video deck machines, test gear, inter- me a wide variety of power supplies. Any-one with a basic 
mittent faults, repair techniques and workshop practice. Revised 4 - knowledge of electronics can create a very complicated 
edition also features a completely new chapter on the latest power supply design . Magnetics, feedback loop, EMI/RFI 


os equipment — DVD, set-top boxes, digital satellite TV and control and compensation design are all described in 
F m digital TV sets. simple language. 265 pages in paperback. 





Anyone interested in ports, transducer interfacing, analog to ae E 
digital conversion, convolution, filters or digital/analog conver- For non-specialist users — explores we ohms llesy-ueed 
sion will benefit from reading this book. The principals precede 5 iq modern types of motor and drive, including conventional 
the applications to provide genuine understanding and and brushless DC, induction, stepping, synchronous and 
encourage further development. 302 pages in paperback. 2 ! oa 4 reluctance motors. 339 pages, in paperback. 





A guide to RF design for engineers, technicians, students 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 
amplifiers, oscillators, modulation, transmitters 
receivers, propagation & antennas. 279 pages in paperback. 


A guide to DVD technology and applications, with particular 
focus on design issues and pitfalls, maintenance and repair. 
Ideal for engineers, technicians, students of consumer 
electronics and sales and installation staff. As reviewed in 
Silicon Chip February 2004. 319 pages in paperback. 
L = 
_The 
comp 
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Amps 


forEveryone 
espewe ces | t'* 





Compiled by Texas Instruments, this is the closest thing 
to a “bible” on op amps. This is an engineer's reference 
_ with lots of theory, plenty of maths and right up-to-the- 
minute with modern devices. Not cheap but worth every 
cent. 478 pages, soft covers. 


If you’re into Linux you’ve got to have this latest 

omnibus reference covering Red Hat Enterprise 
Linux and Fedora. Great for internet server man- 
agement, firewalls, encryption, authentication and 
more. Includes DVD. 832 pages, soft covers. 
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OWER THAN RECOMMENDED RETAIL PRICE 


VIDEO & CAMCORDER 
SERVICING AND TECHNOLOGY 


by Steve Beeching (Published 2001) 69 


Provides fully up-to-date coverage ofthe whole range of current home video 
equipment, analog and digital. Information for repair and troubleshooting, with 
explanations of the technology of video equipment. 318 pages in soft cover. 
UNDERSTANDING TELEPHONE 
ELECTRONICS 
By Stephen J. Bigelow. 4th edition 2001 
Based mainly on the American telephone system, this book covers conven- 
tional telephone fundamentals, including analog and digital communication 
techniques. Provides basic information on the functions of each telephone 
component, how dial tones are generated and how digital transmission tech- 
niques work. 402 pages, soft cover. 
VIDEO SCRAMBLING & DESCRAMBLING S 
FOR SATELLITE & CABLE TV 
by Graf & Sheets 2nd Edition 
If you've ever wondered how they scramble video on cable and satellite TV, this 
book tells you! Encoding/decoding systems (analog and digital systems), en- 
cryption, even schematics and details of several encoder and decoder circuits 
for experimentation. Intended for both the hobbyist and the professional. 290 
pages in paperback. 
PIC IN PRACTICE 
by D W Smith Published 2002 
Based on popular short courses on the PIC, for profes- 
sionals, students and teachers. Can be used at a variety of 
levels. An ideal introduction to the world of microcontrol- 
lers for hobbyists, students and professionals. 255 pages 
in paperback. 









EE). AUDIO ELECTRONICS wisccssscisoramnercavetannrasnce 
QJ AUDIO POWER AMPLIFIER DESIGN... ni 
(Y COMPLETE REFERENCE RED HAT............ssesseesessseesees 
[} DVD PLAYERS. AND DRIVES:......n.scesscsssssssecsecssnisssasasses 
C) ELECTRIC MOTORS AND DRIVES .. 
CL) EMC FOR PRODUCT DESIGNERS 





C) GUIDE TO TV & VIDEO TECHNOLOGY ........eeeeeeeseeees $63.00 
L) INTERFACING WITH C al 

C) M'CONTROLLER PROJECTS IN C FOR 8051 .............04.. $73.00 
CY OP AMPS FOR EVERYONE 0.0... sesseesseeessseeessseessees $119.00 
DPIC (NIP RAG TICE ssveccorcescsscvscssecrssteaytancesstincasnssusteissiaeies $52.00 
C) PIC - YOUR PERSONAL INTRODUCTORY COURSE.......$46.00 
Cd POWER SUPPLY COOKBOOK....0.......cessseeseeseesseesssesssee $99.00 


CI PRACTICAL RF HANDBOOK............ceseesesseeseees : 
CL) PRACT. VARIABLE SPEED DRIVES/POWER ELECT........ $85.00 
C) SERVICING TV SATELLITE & VIDEO EQUIPMENT......... $70.00 
CL) TELEPHONE INSTALLATION HANDBOOK .............. ... $69.00 
CL) UNDERSTANDING TELEPHONE ELECTRONICS 
Q) VIDEO & CAMCORDER SERVICING/TECHNOLOGY ....... $69. 00 
QO) VIDEO SCRAMBLING/DESCRAMBLING 











Australia: $7.00 PER ORDER 
NZ: $A12 per book, 
Elsewhere: $A18 per book 


P& 





EMC FOR PRODUCT DESIGNERS 70 


By Tim Williams. First published 
1992. 3rd edition 2001. 

Widely regarded as the standard text on EMC, provides all the key information 
needed to meet the requirements of the EMC Directive. Most importantly, it 
shows how to incorporate EMC principles into the product design process, 
avoiding cost and performance penalties, meeting the needs of specific stand- 
ards and resulting in a better overall product. 360 pages in paperback. 


TELEPHONE INSTALLATION a 


HANDBOOK 
by Steve Roberts. 2nd edition 2001. 

Based mainly on British practice and first published in 1997, this book has 
much that is relevant to Australian systems as a guide to home and small 
business installations. A practical guide to installation of telephone wiring, 
ranging from single extension sockets to PABX, with the necessary tools, test 
equipment and materials needed by installers.. 178 pages in soft cover. 
GUIDE TO TV & VIDEO TECHNOLOGY 563 
Eugene Trundle has written for many years in Television 

Includes both theory and practical servicing informationand is ideal for both 
students and technicians. 382 pages, in paperback. 

DIGITAL INTERFACING gi 

by T H Wilmshurst. Published 2001. 

programs: first degrees in electronic engineering, experimental science course, 
MSc electronics and electronics units for HNDs. Text is supported by numer- 


By Eugene Trundle. 3rd Edition 2001 

magazine and his latest book is right up to date on TV and video technology. 
ANALOG TECHNIQUES WITH 

Covers all the analog electronics needed in a wide range of higher education 
ous worked examples and experimental exercises. 312 pages in paperback. 
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Postcode 





STD 
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Payment details: 


(1 Cheque/Money Order enclosed OR 


Charge my credit card — CJBankcard CVisaCard CMasterCard 
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PLUS P&P (if applic): $.........ccceeeeees 


POST TO: Siticon Cuip Publications, PO Box 139, Collaroy NSW, Australia 2097. 
OR CALL (02) 9979 5644 & quote your credit card details; or FAX TO (02) 9979 6503 





ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 


Cash in your surplus gear. Advertise it here in Silicon Chip. 





CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $22.00 (incl. GST) for up to 20 words 
plus 66 cents for each additional word. Display ads: $36.00 (incl. GST) per column 
centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: Silicon 
Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details 
to (02) 9979 6503 or send an email to silchip@siliconchip.com.au 


Taxation Invoice ABN 49 003 205 490 
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FOR SALE 





Logbox and FieldLogger universal 
input dataloggers 

sPlan Windows electronic schematic 
software and Sprint Layout Windows 
PCB layout software are feature packed 
but low in price 

Labjack USB Data Acquisition Mod- 
ule features 8 12bit analog inputs, 20 
digital I/O, 2 analog outputs and high 
speed counter. Free software, Labview 
driver and ActiveX component. 
DAS005 Parallel Port Data Acquisi- 
tion Module features 8 12bit Analog in- 
puts, 4 Digital I/Ps & 4 Digital O/Ps. Free 
windows software and source code. 
Pixel Programmable Controller with 4 
analog inputs, 8 digital inputs and 8 relay 
outputs. Can use a 28A or 28X Picaxe. 
Programmed in basic or Flow chart. 
2,4 & 8 Relay Modules suitable for TTL 
and Open Collector Outputs. 
Programmers for Atmel and PIC mi- 
crocontrollers. 

Stepper Motor and Servo Motor con- 
troller kits. 

Switch Mode and Linear Power Sup- 
plies and DC-DC converters. 

Full details and credit card ordering avail- 
able at www.oceancontrols.com.au 





PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics (02) 9593 1025. 
sesame777 @optusnet.com.au 
http://sesame_elec.tripod.com 





ImageCraft C Compilers: 32-bit 
Windows IDE and compiler. For AVR, 
68HC08, 68HC11, 68HC12, 68HC16. 
from $330.00 

Atmel Flash CPU Programmer: 
Handles the 89Cx051, 89C5x, 89Sxx 
in both DIP and PLCC44 and some 
AVR’s, most 8-pin EEPROMS. Includes 
socket for serial ISP cable. $220, $11 
p&p. SOIC adaptors: 20 pin $132.00, 
14 pin $126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. (02) 9896 7150 or 
http://www.grantronics.com.au 


www.siliconchip.com.au 





TAIG MACHINERY 
Micro Mini Lathes and Mills 
From $489.00 


Stepper motors: 200 oz in $89.00, 330 oz in $110.00 
Digital verniers: 150mm $55.00, 200mm $65.00 


59 Gilmore Crescent 
Garran ACT 2605 


(02) 6281 5660 
0412269707 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. 
Ph (02) 9738 0330. sales @rcsradio. 
com.au, www.rcsradio.com.au 


NEED REALLY BRIGHT LEDS? 5mm 
superbrights from 35 cents each. 5mm 
RGB LEDs and other types available. 
4-chip (80mA) megabright LEDs from 
$1.25 each. ¥2 watt 8mm LEDs from 
$2.20 each. Lithium batteries from 
40 cents each. Check out my IN14 
nixie tubes and new nixie clock kit! 
www.ledsales.com.au 








THE PIC CLUB meets 6pm, 2nd Tues- 
day each month. We discuss PIC pro- 
gramming and circuit design. Top Floor, 
1 Central Ave, Lane Cove, Sydney. $5 
admission. Phone: 9593 1025. 


USB KITS: LCD Module Interface, 
Stepper Motor Controller, PIO Inter- 
face, DTMF Transceiver, Thermom- 
eter, DDS HF Generator, Compass, 
4 Channel Voltmeter, I/O Relay Card. 
Also available, Digital Oscilloscope, 
Temperature Loggers, VHF Receivers 
and USB Active X (and USBDOS.exe 
file) to control our kits from your applica- 
tion. www.ar.com.au/~softmark 


www.siliconchip.com.au 





"Internationa atellite 
TV reception in : 
home is now affordable. 
Send for your free info 
pack containing equip- 
ment catalog, satellite 


lists, etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 
_ AV-COMM P/L, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.a 
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S-Video ...Video... Audio ...VGA 
distribution amps, splitters, standards 
converters, tbc’s, switchers, cables, etc, 
& price list: www.questronix.com.au 





WEATHER STATIONS: windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by government departments, farmers, 
pilots and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or write 
for our FREE catalog and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


EARLY MAGAZINES: Radio & Hobbies, 
Electronics Australia, SILICON CHIP, var- 
ied. Approximately 290 copies. Sell in 
one lot. Best offer. 02 9477 2205. 


KITS KITS AND MORE KITS! Check 
‘em out at www.ozitronics.com 





BOOK CLEARANCE: Various sec- 
ondhand EA & ETI project books, one 
shots and back issues, surplus to re- 
quirements, including ETI: Circuits (Vols 
1-4), Circuit Techniques (Vols 1-4), Test 


Spelt Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 


Spee Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 
email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 








D.I.V PGB SUPPLIES 
& MADE TO ORDER PCBs 


For more details: www. acetronics.com.au 
Phone (02) 9600 6832 
email: acetronics@acetronics.com.au 


VGA 







VIDEO - AUDIO - 


distribution amps - splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 


Come to the 1 Ty ) 
specialists... 1 
See products and download pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 
email: questav@questronix.com.au 


JACKSON BROS 


JACKSON OF THE UK IS BACK 
— quality products made by 
UK Craftsmen 













Variable and trimmer capacitors, redaction 
drives, dials, ceramic stand-offs 

Full range now available off the shelf in Australia 

CATALOGUES AND PRICE LISTS NOW AVAILABLE 


CHARLES | COOKSON PTY LTD 
GPO BOX 812, ADELAIDE, SA 5001 
Tel: (08) 8235 0744 Fax: (08) 8356 3652 
FreeFax: 1800 673355 (Within Australia) 
Email: jackson@homeplanet.com.au 
ALL MAJOR CREDIT CARDS ACCEPTED 
SOLE AGENTS FOR AUSTRALIA AND NEW ZEALAND 
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Opportunities for full-time and part-time positions all over Australia & New Zealand 


Jaycar Electronics is a rapidly growing, Australian . Why not do something you love and get paid for it? Please 
owned, international retailer with more than 39 stores in | write or email us with your details, along with your C.V. 
Australia and New Zealand. Our aggressive expansion and any qualifications you may have. We pay a 


programme has resulted in the need for dedicated competitive salary, sales commissions and have great 
individuals to join our team to assist us in achieving our | benefits like a liberal staff purchase policy. 





goals. 
Send to: 
We pride ourselves on the technical knowledge of our _—|_Retail Operations Manager - Jaycar Electronics Pty Ltd 
staff. Do you think that the following statements describe | P.0. Box 6424 Silverwater NSW 1811 
you? Please put a tick in the boxes that do: Email: jobs@jaycar.com.au 


© Knowledge of electronics, particularly at component level. — ‘ 
Assemble projects or kits yourself for car, computer, audio, etc. | Jaycar Electronics is an equal opportunity employer and 


(Have empathy with others who have the same interest as you. |  @Ctively promotes staff from within the organisation. 
C May have worked in some retail already (not obligatory). 
C) Have energy, enthusiasm and a personality that enjoys 
helping people. 
C Appreciates an opportunity for future advancement. 
C Have an eye for detail. } 


COMMUNICATION WORKERS UNION 
CEPU. Protecting wages and conditions 
for employees in the Telecommunica- 
tions Industry. Phone (03) 9419 0000. 
Fax (03) 9416 1303. Email: BBlack 
burne @victs.cepu.asn.au; Website 
WwW.cepu.asn.au 

































Printed Circuit Board Manufacture 
48-Hour service * High quality * Low wick 
7 1 offs to any quantity 7 
x Artwork design if required 
9 0 Call for obligation free quote...¢ 9 
. INSTANT PCBs, POBox 448, Avalon 2107 ol 

Ph (02)997 02)9974 












Gear (Vols 2-4), Simple Projects (Vols 
2-3), Audio Projects, Car Projects, Guide © THROUGH-HOLE PLATING SYSTEM: 
to Australian Astronomy and others.Plus | Brand New Mini Contact 2.5 Bath. In- 
EA: Electronic Test Gear To Build (Vol1), | cludes $2500 worth of Chemicals. Cost 
Projects & Circuits (1), Electronic Audio —_ us $15,000, sell for $10,000. See sys- 
& Video Projects for the Hobbyist, Basic tem at www.|pkf.com 075 463 5670 or 
Electronics, Op Amps Explained, Funda- nandrews@rf-developments.com 








mentals of Solid State. Price $8.80 each 
including P&P (Aust.), $A10 elsewhere. SATELLITE LEVEL METER BY DA- 
10% discount for 10 or more items.Email GATRON: Tunes any dish perfectly. 
for complete list: silchip@siliconchip.c Cost $650. Mastera 3 Smart Card 
om.au. Limited copies only. SiliconChip reader/writer. 2 x new 65cm dishes with 
Publications Pty Ltd. Send your order mounts & LNB. $350 the lot! 03 9809 
with cheque/money order or Bankcard, 0924 naarons@hotmail.com 

Visa Card or Mastercard details to PO 
Box 139, Collaroy NSW 2097 or fax 02 KIT ASSEMBLY 
9979 6503. 











NEVILLE WALKER KIT ASSEMBLY 
LARGEQUANTITYOFELECTRONICS & REPAIR: 

MAGAZINES. Virtually complete setsof @ Australia wide service 

ETI from 1973 to 1990, EAfrom1968to @ Small production runs 


2000, AEM from 1985 to 1986. @ Specialist “one-off” applications 
Email me for details.johnthay@optus Phone Neville Walker (07) 3857 2752 
home.com.au Email: flashdog @ optusnet.com.au 
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Project Reprints 
Limited Back Issues 


- Limited One-Shots 
If you’re looking for a project from ELECTRONICS AUSTRALIA, you'll find it at SILICON CHIP! We 
can now offer reprints of all projects which have appeared in Electronics Australia, EAT, Electron- 
ics Today, ETI or Radio, TV & Hobbies. First search the EA website indexes for the project you want 
and then call, fax or email us with the details and your credit card details. Reprint cost is $8.80 per 
article (ie, 2-part projects cost $17.60). SILICON CHIP subscribers receive a 10% discount. 
We also have limited numbers of EA back issues and special publications. Call for details! 


visit www. siliconchip.com.au or www.electronicsaustralia.com.au 





























104 SILICON CHIP 


Advertising Index 


Altronics 


Department of Defence 
Dick Smith Electronics 
Eco Watch 


Elexol 


Hy-Q International 

Instant PCBs 
49-56,59,104,IFC 

JED Microprocessors 

Ledsales 

Microgram Computers 

MicroZed Computers 

Newtek Sales 

Oatley Electronics 

Ozitronics 

Quest Electronics 

Radiometrix 

RCS Radio 

RF Probes 

Silicon Chip Back Issues 

Silicon Chip Binders 

Silicon Chip Bookshop 

SC Car Projects Book 

Silicon Chip Subscriptions 

Silvertone Electronics 

Speakerbits 

Taig Machinery 

Telelink Communications ...59,OBC 

VAF Australia 





PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 

RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 





www.siliconchip.com.au 






Electronic 
Projects 
For Cars‘. 


17 TOP 
CAR PROJECTS TO BUILD 


IGNITION PROJECTS: High-Energy Universal Ignition System; High-Energy Multispark CDI 
System; Programmable Ignition Timing Module. PIC-BASED PROJECTS: Digital Speed 
Alarm & Speedometer; Digital Tachometer With LED Display; Digital Voltmeter (12V or 
24V). ALARMS & ENGINE MONITORS: Blocked Filter Alarm; Simple Mixture Display For 
Fuel-Injected Cars; Motorbike Alarm; Headlight Reminder. LIMITERS & IMMOBILISERS: 
Engine Immobiliser Mk.2; Engine Rev Limiter. MISCELLANEOUS: 4-Channel UHF Remote 
Control; LED Lighting For Cars; The Booze Buster Breath Tester; Little Dynamite 
Subwoofer; Neon Tube Modulator. 







. 
S Digttal Sneed Aarne er olects 
e i 
Breau Tester cor ans Ul ee ten 


www. ra TISSIIE eee a 





ORDER DIRECT FROM SILICON CHIP PUBLICATIONS 


PO Box 139 Collaroy, NSW 2097 Direct Order Prices: 


Mail orders: 
Phone Orders: 
Fax orders: 
Email orders: 


02) 9979 5644 (9-5, Mon-Fri) Aust: $14.95 (incl. GST & P&P) 
(02) 9979 6503 (24 hrs, 7 days) NZ/asia Pacific: $18.00 via airmail 
silchip@siliconchip.com.au Rest of World: $21.50 via airmail 
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one of the world’s most 
respected names in low power, 
off-the-shelf radio modules 


The Genesis Wireless MKT5/MKR5 NEW! Long Range VHF High Integrity FM 
Connector Transmitter/Receiver Transmit/Receive Modules Transceiver 


AND 





The worlds first medium RF With over 13 years of RF design = Looking for long range? Lookno =—Ss/MK Consultants);X~ series transceiv- 


bandwidth radio modules that offer expertise you can be sure that our further than the GT2 and GR2VHF _ ers offer,the outstanding performance 
wireless connectivity overa1km | modules wont let you down! (151.3MHz) long range modules. of PLL designs at SAW prices! 


range with data rates to 15kbps. wideband UHF SAW transmitter With high sensitivity (121dBm)/ _‘They/re the ideal choice for all new 
The FM Wireless Connector isnot and matching superhet receiver high power (10mW) and high speed wireless requirements, designed to 
only suitable for your next wireless offer a range of up to 350m anda (up to 9600 baud), they’re perfect give aa reliable wire free link into the 


application, but its also suitable for data rate up to 128KB/sec. If for remote control, wireless monit- future, accounting for the increased 
upgrading the performance of your you’re thinking wireless, think oring, alarm/security applications, traffic from other users of the radio 
current product. MK Consultants and TeleLink! etc. spectrum. 
COMING New Bluetooth Development Kit for X2010 100mW GT2 VHF transmitter 
OEM Modules transceiver with on-board module for 151.300MHz and 
SOON: software chip other VHF frequencies 


SERVICES: We can now offer specialised Low Power Radio Module Design services, 
- for high volume customer requirements. 





Telelink Communications have a Low Po 


Contact: Jack Chomley 


Te Pe 
tion for you! 


ss | 7 iE EE = | : ee” Cas | | l Ba Ee Ge i | ww GAG. Bf a E Bi 
PO Box 5457, North Rockhampton, Qid 4702 
Phone (07) 4934 0413 Fax (07) 4934 0311 


(24 hour message service (O07) 3830 0233 
Web: www.telelink.com.au email: sales @telelink.com.au 


